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X^^t^z.h\zJ:D. i>-;i/K^-xSHD(h<i!ig5q^ 

SPC1-SPC4 \tmm^(Dmmiz^m^i 
tm^tstixi^o. xsHD^jiuc^iijiEi 

^ntm^mT^m^A b s ^mm\zi&B:^^—^(D?Mm 

yzi>m(Dft^mm&{zmmr^t^. z^cDnmnc sp 

[0 0 6 5] th» 08. m32 -0 3 6\Z 

^Lfz^O^Z. Jfei^X^— tfSPC (SPC1~SPC 

"f-ABs t<Dmm:^mwr^tznxtsi<. '>-;uk^- 

X S HD <h<7){igM^(^)^«'^!Sg,|Hlg&f^^|gB^^^^ 
^ A B S <i: jU K ^r-X S H D <h r^®*S^5"- :/B 
A T T H ^ "T -2) O & ^ o 
[0 0 6 6] {<^Jl:7l/^'>y;PS1SFPC 1, FPC 

2» ^1 wtm^BmTfkm'f'FNLcDn-mmzy-hmy 
u+v^ji/SSF p c 1 hmomf^mo:) h u-r >fflij:7 
ix^'>y;i.ssF PC 2 ^^mi^rzmm^m&uii^m 

^QS:^^^<D]EmmX$)^. 
[0 0 6 7] ^1 2{t-r >:9-y x.-^ 7.\Bl^mUP CB 

[0 0 6 8] 1^1 3^1>— ;UK^— XSHD^TIC^V^ 

t:7U4^S/:/;i<'S«fpc 1, fpc2, -r>37-yx 

^XlfilKSSPCB^^^Lfcm. yV'^i^rjm^F 

PC 2^9x0 mfxm^mf^m^ p N L ^ '>-;u k 

X S H D iK^ L t^t ^ a T' ^ o 

[0 0 6 9] 0 1 1 ofcfflij I c^yy\tmmMm^^m 
&m(Dmmm i c^^^y^T. o<oa 



[0 0 7 0] mmixit. mmm i c^^y:/;^^^-^:^ 

- h;<-f ^^y K#>t'-<>^?S (TAB) fCckD*^^ 

n/iT^-y^^-v UT/t-y^^s; (TCP) ^m:^iimm 
m^mmLxm^BB:7r:m^pi^L\zf^'^Lx^^rz. co 
05 GH^T^i. mmmW)! c^mmr^fzisb. ±i2cdta 
Bum^^^^tr^o. xmmmtr^o. x-y^^ur 
h^^tu^rzit>. mmi&M9J}^^$>^o ^^\z. co 
G^^tiiSMsa • MmmmffH^^m^(Dni^timtLx 

Ml^X^^^o 

10 [0 0 7 1] CdTTtS. flgS*^^^PNL<DH-fliJ(7)S 

iSffit:: KU-f >F^<yt I C^— ^JtcSe-^. Hl/<>^ 

15 fe^o 

[0 0 7 2] Kl/-r >^*^l.^tiy-h^^3SStC§l^ 

M^mmi ccDi^^tiMny-yBUMP t<Dmm\t^^\z 
t^^:^^. mm\Bimm^^m^m^m'i^PNL<DM\^-r^ 
20 2SLm<D^mmzmm't^ii^^^^'^±c^o zLotz^b. 
m^m^^yrm3\mL(om'^^ o *>:^# <^^t^^v mm 

t^&^o mz. ^^^mm^^tm^^-~i^(D^-i^ 
mm'^mijQi^xmmmm^mom^m^m:^^^^ 

(DX\ :*:«^0tJTn^. ^My U^i^ZfJl^mWi^mmi^X 

[0 0 7 3] 0 2 ltiHU<>K^-rA'^^lj!j-r'5;^c&;) 
C0#]l:7l/4^i/y;US<SF PC 2COI^BJ0T% (a) « 

(T®) ia> (b) Jt^iEm (±m) mxh^. z.(d 

>^l/4^'>y;U«ffiFPC 2ti7}^U<^ K7>r;UA$:^(.i 
30 fc^S<7)yU>hlHl^S«T^^B^^^TPNL(OTS 

IS s u B 2 K K >iK»j I c ^mmurzm(D?!^^xm 

Zf. I Cfi!llC«»giig^gBFGP:0^ I C(^Sfi»^3^J^^£ 

35 oTCCOO^tii^Jn-r^o 

[0 0 7 4] Z<DyU=^i^y)[^mW.FPC2C0-^ « 

\^^iy:fjmmo)&^yj\^^zmm^izmaihxmf^-^ti 
fzm^ J T2^mi^. ^(D^^j T<D^mm\z-r>^- 
40 >'ai-rxsigtc^m^nfc=i^^^37CT2 <h^^T^fe 

^(Dmmm'f'CT 4^mm^nxi^^. z(Dmm 

[0 0 7 5] -eLT, ±ffii5gBJ T2«0 1-ei»^Lfc 

45 mo^^mmx-oi^-y x.^ xm^pcBO'^mizm 
fi^n-So -r^^ii^b^. >'u+i>7';i/SSFPc 2ti, 5t 

TdbSBJ T2€:0 2 8 fC7KL^<t ^ B E NT 1 
&rOa>^>S:S, BENT2<^)cl:^tCSgaS^lR^<^«ffi 
(-r >^-v'x-rxSffiO^S : 0 2 8 fctiS^-dr-r) 

50 ^zm y)mf^rixm 2 \z^ LfzJi o\zu^^^cT2ti 
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[0 0 7 6] Sfc. 02 3«y- h K7-r A*€ISift-r-5 

r;itt)<D^m 7 1^+ •> f p c i <nm.mmT. 

(a) ttSBS (Tffi) m. (b) «iEB (±B) ^"TS. 
(0 0 7 7] -eLT. S2 7«^2 1 iZ^Lfz^myU 
(a) (DA- A' 'mz^-:>rzmmm. (b) «|h|B- 

B' mizm-orcmmm. (o «[^c-c" ^icjeofc 

[0 0 7 8] 02 4tt^H7U^->y;i'SSF PCF»g« 

S«FPCf^Wfi^E^«S1SSUB 1 1 i2(-^fT;i 
^l(Oi2^Si:Sa/j:M2<Die^pi:*i*.5. ^ 1 ©IH 

mtm2(Dm^mtimm.i^m-r^!i!:^wiii&^. z.<Dm 

[0 0 7 9] -r/ifc-S, 02 7 3®J!J^ 
±<0^#:g. eiiJ^«*«fig0iJTtt8gC7D^^gL 1~L 

8 rogB^i- F M L SJK^^^^B P N L W 1 ffllc^tf LT 

m^m^^m^-rz.iiX'Mft-X'^i>. 

[0 0 8 0] ^flcgL KiSCp'&Ay H. ify>}'m, L 

2\tmmmmm&y,„. sv (s^tt, 3. sv) m 

CL2. CLlffl, L 5i-im2<DmmmX'&^^\^iiil' 

^m, L8«5v 3. 3v) mi^mxs>^. 

[0 0 8 1] ^mi^mr^^<Dmm\t, smtlv i a (02 

9 (a) #Bg) ^iiLTsmegtci^^^n^. aS#:aL 
i~L 8«^cuiE^A^'=.jge£^?n-5j)^ ssas^K^^ 

PNL<^fKI(jI C'^WA^SS^Ei^Td (02 5. 0 2 

[0 0 8 2] ^^^^L 1~L 8«je»g<»:LT^Uf 
= K^^-^UABF I A^6/^C-5+PBl@«:^h^E^-t±. *S^?PJ 
SB I N»cd;0&ig{*:S^@«bTt»-5. ^ffSfStli:^; 



l&at->;l'i'** S L K 5:8* 0 f=tttT«-5, 
[0 0 8 3] ^^7U'=t^->r;USS<0?iI,^tt, COG3I 

05 f)m<Dmi^mt.-mzm0s.x-^. ^&j^.^Am^ciix 

[0 0 8 4] ^fc. 3Set±©»i^^©Sg^}-FML-el# 
gB5J-lCffiSftJ6ffl?v;FHL^iga-r?^-5. ^^7U + -> 

(C. ^a!-r-£)*^. '^^'^^*^t>ttfi»J;^t^itg*^2 0 OM 
^'-^ERH (02 9 (a) ^^SgLllcEB 

15 x^. ^o<o2mu±<om'Wmx^s.^mm^mmmm 
mmw/'^^-xDmm^ffoctA^x^^. 
[0 0 8 5] ;^*3, ^iii^^Fsn±mm<Dmi^mx$> 
sjsj.stt;»5: < . mm^^ F s L s: 2 mo)m{^mxmmt 

O^SMSS^ gP^J- T M <D/t ^ - > ^ =f Att fzm^J «iH^ 

25 ro^2«^<*:MJcig«$iir^>ii^-i^. ;ia@a^«-gp^ 
§5HjS6^^'FSLrtw^2©^#:g^cffi«-rs«^^c, m 

[0 0 8 6] Z.<D^o\Z, ^lii^^F SLt:2m&,T(0 

^gp^i-TMts^sg^T d (Dm%mm(Dmm^^\^±x 

0 2 i(Z)JT2«K^'f >{|i]7k=^->yjU«^SFPC2 

t-f >3'-7x-i'xiii^sispcBi:smme*)(cs^-r 

40 •SycfeOiagP. CT4ttdbgCJ T®$t!«{C^tt7t7 

->:r;i/SSF P C 2 t-f >r5'-7 3:-1'X|llK««P C B 

[0 0 8 7] 02 2(4#^7U+->yjl/SffiFPC2<Z> 
45 SStitt?«0-e*-:3T. (a) «02 1 (a)«>Jg5<Ol£ 
;^i?aa0. (b) ti^ll7U4^->-/;i/FPC2<D3l^i3 
i;o:ST«3 jgbl^|g^^-rffl'JS0T*5). 

[0 0 8 8] 02 2 (a) fC*St»T. P, tt^gB*^iS*« 

50 -ewfta (i6<z>lHix2) , P, ttjS<^aj<i:^L<&^^ 



- 8 - 



2003 12 16 17:15 



l^ia^l 1 -3 0 5 2 2 7 



[0 0 8 9] Kl/-r>«:7U::^vy;uS^gFPC2t^, 
02 2 (b) \Z7^LrzJ:o\Z. -t^'/jm^m^^m^ F N 
L<^)SUB 1 C0)SgB<^ H U-f >S<?)jffiT (02 5. 0 2 

6<DTd) \zmyj\tmmmACF^if\^Lx^m^n. 

^mi^m^^FUL^^suB KDTmz^m^n. mm 

:/B ATtCJ:0 SUB 1 (;)TffitCftS 0 Wj" bn 
Xi^^^o ?5:*5. 02 3 (b) (DaS:'3«^TMtC#Lfc# 
-^l-4 5fri. 02 5<h0 2 6(7))^^TdtcMbfc#^ 

[0 0 9 0] ±mLfc^oiz. :^m^T\t. -t^f)m^ 

^A;^ffl<^>^U^xy;|/S1SFPC2tC:fet.iT. ^Iti^ 
5J^FSLcD;i^U^^ K'7>r;UABF I coSSSR^Sf 0 ffltf 

[0 0 9 1] ^m^mx\t. y-hm<D^myu 
=^i^:f)mwiFPci<Dmi^m\t3mx. li«v 

(1 0 V) . V,, (5 V) . V„ (^^>K) m. L 
2ti5l^ttlLi2^, i7D^y^CL3. FLM, V,^ (1 

0 V) LS^^Vec (- 1 0 7 V) . (- 1 

4V) , (5V) . =l^>@EEV,,„fflT$>>5o 

[0 0 9 2] 'A\z. ^myu=^zy:/)umiiK±<Dy^'i^ 

yb'^-'^ALUG (02 3 (a) ) <hALMD (0 2 

2 (a) ) ^z-Di^^rmm-r^o 

[0 0 9 3] 02 1-0 2 3(C^bfc^S:7U^^S/y;U 
SSFPCl, F PC 2 t:::fel.^T. m:t^)®TTM(7)S$ 

-2>o :7U+'>^;i/SSFPCi, fpc2<ds 

Li:7U4^'>":/;USffiF PC 1. FPC2^<7D^B'&tD 

itti. ss®<;^i^^t3r^ttycPi?LFHL^@se>{cii 

ib. y^-f ALMG. A L MD ^S-^SfflSR 

^J^ F S L ffiJC 2 fflTri^iSttfco 



[0 0 9 4] *^^i/7)c;t?*)Tti. t^mmmii^\^±^it^rz 
ibi^z. m^:!^^(DXi3i^^TMtmtitLrzWim\zy^- 

05 s<ssuB i±(;DEg^i(7)^o/SL/t^-> (Ku-r>fiij 

-tf&^;!l^ 02 5. 02 6(7)ALC$:#SB) ;5tTSD<7) 

^mz^^^i^m\z&m^t)^-r^o 

[0 0 9 5] =i^>@/£tlS1gSUB 1 ±c^E^Td(^ 

10 uB2m(D)^mmmmmmiMcoM\zm^'^n^. 

[0 0 9 6] ;<>h-^'-^ALMGtl. CKDitjg 

mmmmmmcomzm%m{zr:>u-fy^^m^^z/^^-> 

>ALD (02 6#Sg) h^t:>it^. ^e>JC, 
15 Tti. 02 1 (a) (DY^U-i >]^^^/^(DyU^iyy'J\y 
SSF P C 2 (DTm^Xtr- h K^-f /N'cT^y l/4^>^y;i/ 
SSFPC 1 hO^i^m^noTz^cDz^a-i >hm/t^ — 

> (0^BS) ^SttT(/^^o 

[0 0 9 7];^^tC. 2m&sT<Dm{^m^ii'FSL<Dm^ 

[0 0 9 8] mSS^i^i^^ 2gC7)«i*:iH^;0^b;^^FS 

LiDmitiJ^mt. mmi cm\z^mi^rzihvt<Dmi^hi. 

tzo {.tzt^-DX. \z-vy-)vx<Dm^j±mm\z^my\y 
^ y)vmm^^my5{^ \zmm^ L T M <^ t: ^ 

25 F^^^ZSF^tmitX^^ ^^^=¥-1: d ^(DMifitl^^ 

m\z6^m\^rz&^(Dm^^-r^z.t.xm^Tuo:>\fiy^ 
Pc ^^xSF^ (D'fn^mi^x'hmWi i cn(omm(D& 
•^\znm'r^mmmmiiir^z.hi)^x^^. :^m^mx 
30 \t..^myu^iy^)vmwL(Dmt^J5^xio^n\^tz{h 
^(Dm^^x.. mmmm^m\xio\zWL'p^^^z.t. 
t^x^. m'=f-Tu^<D^smm'^\z^^^\^. mzi^-t^ 

[0 0 9 9] ^A±.o:>Xo\Z. y ^'<^> N-T-^ALM 
35 G^5ci:0^ALMD^^^t. S L co^ttii^t^^l^S) I 
CStC^j'gtb^cdbt^cii-r^C^iT, S^E^Sc-^S^-r" 

[0 10 0] 'A\z. 3m^j.±^<Dmwm^^Fui.\z-:>^^ 
40 xmm-t^. 

[0 10 1] FPCl, FFC2<DmWmU^FUl.\Z 
^y^uyfy^CHG. CHD/O^^S^n^o "T 
^'j:^^, y-hffliJ<7)#g>'U^'>y;i/SffiFPC IT 
^i, i:?^^>Km^Vss (OV) chmJgV,^ (lOV) <D 

45 TbI. ^-Sl^^maiV^g (5 V) <hS2iiv,,<oraic^*yy 
i3>5^>1i-CHG^*BBf^tt-r^o ^^(C. \^[y^ym 
BC0:7U^S/y;i/S«FC P 2T«. ^■^>H««l[Vss 
iiSagV,, (5V^feti3. 3V) <^Fb1. 

> h-mfiVss<hmzlSV,j(;)FR^(c^vy3>^>itCHD 

50 ^¥Ba{^ttT^, cn6<^n>5^>1^"CHG, CHD« 
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[0 102] ^mf&mx-\t. ±tS(D^-yy=F >T'>t^c 

^ -fc) ?ii:7:i^* b ma^ y x'(7)¥?f ^bffi >5=' > ti- ^ :7 u 
CO 1 0 3} A^z. m^B^^mm^mmLtzmmiBtm'^ 

-So 

[0 104] i/-;H-'^r-XSHDfiiJf^?ga^^^>^jL 
ZL(Dmt)''^(DEMl (X U-^ h D^^^^^y ^ 

\t. mi^^^ F M L (Dmmm l i ptsetsik o mmnm 

[0 10 5] 1^2 9\tSrmmm^^(Dmi$^/ti$^->(Dm 
mmX$>'oX. (a) «S2 1 (b) <^—^^\z$>^s^ 

^mm. (b) ittm2 5<D (c) cTXVd^-^x-rXlel 

[0 10 61 :^yzy:n.UESH\tmmm{^mLl\zm^1r 
tz3 0 0 ummm<D^^<DJl^^(bf^D. C (D y iy zri^ 
/^:57 — >ERHtiailJLV I A^^r/n >^>1tC HD 

[0 10 7] «-f>37-:7x-r XlHl8&SSPCB» 0 3 

-f XlElSSS^OiKHJSTfeO, (a) }ftmm (TS) 

0, (b) ti^gaurcA^yu y \^mmm^H i c^^ss^a^ 
[0 10 8] :$imf^mx\t. -(>^-y jL-i 7.m^mu 

PCB (&^T, mtcSSPCBch^S^) Jl:tf^XX7}^ 

r)m^fmm^mmvr^'f)^^rzrzi!bs mmmMmz^i,^ 

[0 10 9] m^^s^\t±xmmmmmmm:^^^^xm 
mmx^^m^pcB(DTmm\zmm^tix\^^^. 
mm&mm t lt i mcDmm^^m^T con ^ 

>!r- S^JCJRSS^ tlT*5 ^-r, lelKSffi PCB ±{Cil« 
2i^-;i/^U y (B a r 1 Grid Arra 

y) mmLXU^^ 

[0 110] < yi^-yjL-i 7.:2:^^i^CT i tiS^p 



m\zi.i,z^^mm.j^f&m(Dm^m(Dmm^^^m^^& 
^nmi^xmf&^n. -r >3^->^x^xipis§sspcb 
05 ±{zim^&^nx^^^. 

[0 112] ^fz. y-h\^^-f/m^x$>^yi^=¥iy 

:/;l/S«F PC 1 ^<>:$^->^x<XlElgS«1SPCBct 

comm^^SM^s J N 1 ^^r^mm.t^m\t. c<Dm^ 

10 [0 1 1 3] ^3 2\tmb(DA-A' ||fC:fett^»fS 
m. EI3 3t^[^B-B' ^(r^^^t^SrMlgl. ^ 3 4 til^ 
C-C ^{C^tt-^SfHEI, 0 3 5ti|f|D-D* ^(C^ 

[0 1 1 4] 0 3 Z^Z^VfzJzo^Z. SKS^^^^PN 

15 L^Sfig-r-^SffisuB 1 LsuB2tmmr^::^\^^^^ 
M.rzm^. 'i'>d7-:7x<xiiigss^pcBti^s^^ 

^^PNL<ha^'&*:)it6n, SUB ia:)Tffi<^Tffl'Jtc 

4^vy;l/SffiFPC 1«. ^0-S7!^^*?g^^^^^PN 

20 LosssuB 1 t.m.mmmmii^-:>mMLm\zim^ti. 
>^^-:7x< xiEi8S««P c Bo±[cS:Ja^t^^n 
[0 115] ccoj^-stc. -r>^-7x<x[Eigssisp 

25 CB^aSa^^^^PNLi^SffiSUB 1 <h-gPfi^€r 

^-tt. $efcy-h H^-r/N'ffi<7:»iHigsa<sFPc 1 

> ^ - ^ X ^ X [ElSSS^S P C B ± tcmta^t:»it TgHfi-r 

^z,t.\z^y). ■mmi^^(Dm. s«^^/hT'#, ?Kb%^ 

[0 116] ?K^S^^TPNL<h'>-JI/K^-XSH 
Dtl. ?Ka^^^^PNLOTffliJ<DS1SSUB 1 <hOPB^ 

^c^8g^(;)x^--t^s pc^s^t. ^(DAiT\zm®^m 

35 5=— yBAT€r^aE$1±T@^UT*^o 

[0 117] v'-^UF'Ir-XSHDJCti. -ecD:g^^ri^ 

S P CtCj^^b;^2§iiis P C 2 - P^a-g-^-ttTX^- 
Its PC(^m^g5±LT^.i^o 

40 [Oil 8] «Ki(jlHlKSffif*^7ea«^^^ABS» 
^3 3{C^LfcJ:3tC. »<SSUB l(7:)/^^->^i7^® 
^\-^K^m\Z KU-r >K^'1'A'ffi(^>'U^>-y;US^F 
PC2^Sf0ttfrfTSaL.T(/^-5o W^aS^S^ARcD 
(*?jlmm) nffllltC<S?tSP O L 1 <h P O L 2 

45 0. ^C:d^e$?Jl-2mm^nTFPC2(7D^gB:i&^<ag 

[0 119] SffiSUB 1 C0S:^:^^^F PC 2 0Srtlft}&^ 
50 m^^^^m^ARf}^ibFPC2<D9xtim^r)Si(0^ 
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[0121] S^iS^ C T 4 J T 2 cO^SffliJtClS 

Si/ufz^. BENT 2:^mztfr0m^fX-(>^'-y x.^ 
7.mW.PCB<DZ2^^^^CT 2\Z^^T^ (!^34# 
m) mffgLfcch^OTfe^o 7^J:*5. F P C 2 (h« 

fiSUBlOHSti. mmFPC2^&WiSUB l(Dm 

[0 12 2] «rfA^ >^3 >GC» =i'A^^yS/3>G 
Ct^. mm3 2--'m3 3\Z7jKLfzJ;:v\Z. igTtfls 

GL B(OT®J::SSb;tRM'>- h H^-xm 
G L B hm^m^m'f^ p n l ^ k y-;^ s h d <h 
^^yi^ayGc^tm^i^GLBoymm^zmm-r^^^. s> 

H ^ - X M C A (7) ^ a$ ^ t C (7) ^ ^ }f L T t> J: V i o 
[0 12 3] =i*A^'yf>3>GC(^{J>7^i:<i:t>)tffitC^l 

[0 12 4] «/\'y^^-r hBL» 0 3 2Jr^L^J;3 

/-^y^^^ hBLktm^i^GLBt. z,(o±m\zm 

^yt^zy-h^^. m^i^GLB(DTm\zmmi^rzRm 
hRFs, m^i^GLB<D-^m\zB-Dxmmi^rc 
uvt^M (}^mmi^yt'S) LP, :h^zfytmKmmhs 

CAOlHlgBfCiRJrt^n'So 
[0 12 5] ^mJ^M^LS\tf^yz^mLP(DS:^^\^ 

\zm^rc±yj\zmm^ti. m^i^GLBcoM c^^uxa 
s/— hPRSco±) ch^— ;uH^— xMCA(^i^tc(a5S 

yB ATTH^^tlTl^i^o 

[0 12 6] TSis. myti^GLB<DTm\z 

mm^tl^RMi^- h R F S ^^t^^tiSL Pc^^T^g^ 

pa:>m^i^GLBtit:^KMm<o[^mm\z\'^. mvtyt^^L 



A(;)Tffi<7:)l^:rp1;<?^;^#</ci:-:3/c«'&tl. ^:-;uH^-x 

MCA<7)I^li (^S^^tf) (^®, ^/z^i 

[0 12 7] ^1 4fiA''y^^-r hBL(DiEffi@ (M^ 
05 ^*^^PNL(PjJ) . mi 5{tmi 4(DJ^-^C7^^ h:^^ 
6 T'U XA Sx- h P R S h S R S ^S^il^ L ^ 

lESn. 13 1 6 fitm(Dmf&m^^'tm 1 5 iii^mooiES 
mxs>^. 

[0 12 8] f^^^MLPX$>^^mmik^'S<D^>zf 

10 >y-y;uLPc (Lpci, LPC2) \tm^^^m^ 

PNLc7)fflijStCi2^$nT^>yn^^^^ L CT^^U 

GB^^^>y^-y;^LPc^«^tT^I^Ay•;/>' 

15 [0 12 9] mmzy-hSPS)) tS®:f>-hSPS 
fri, ^^*^GLB<7)±lr«g$n. m^i^GLB(D±^ 

[0 13 0] ((yUXAS^-hPRS)) yUXAi/-h 
20 PRS\t:^m}&mx\t2m^^UD. tea>--hSPS 
<7)±frc©S^n. Tffi^^^'^rtST^Sj^^'T'UXAffii:;^ 
-pTC'^^#yUXAf>-h^, ^ne>cDyUXA«;^^iS 
fft*^J:^tcS^TiHH^n^. dOT'UXAv— hP 
R S \tij:m h S P S e> ^JKS^^^^ P N L 
25 -^l^iiZm^LX/^y^y^ hBL<Dmm^\^±'^^^o 

^(Df^M. /^yC7y^h<DmmMt!^i&mL. 

[0 13 1] ffi®[>^-hSPS<hyUXA>~hPRS 

<D^n^n(D^—mt^wz{^zy— h(Dmmmz&mf)^— 

30 iS[t* ^@^ffl«^/h7^SLVj^^*2e-r'3^ttT^D, ^- 

PNT^^'j^fig^ti. xu-ysL V^^rUTI^^^if^L 

Ai?cD^tt#:;:)^b:^j:0, -^<^F^S}0^i£!]^M P NCD^SJ: 

[0 13 2] m 1 8 ^t^TfezHL 

P h\itKMm<DmX\ ^:-;l/F^-XMCA(7)-SaSSgB 
{C-^^{3^ttfcl::>«c7)t£bgI5MP Nfc±t51£^S-- h S 
P S i XA h P R S i^zm^^fz^hT^^WmLXiiL 

[0 13 3] ^^uPN\ty—hm<r>yu^zy':f)\^&^ 
F P C 1 OTffi'JT. 't(Dm^&^P C B 

45 m^P'TZ.h^tUi^K 

[0 13 4] ((^-JUK'y-XMCA)) 0 1 7 
K^— XMCACOUiBJ^-efeO, 0 18ti0 17(OA 
SS, BSS. CSS, Da5c^S£:^0T^'5o ;H^££?K"e 
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(54) [Title of the Invention] LIQUID CRYSTAL DISPLAY UNIT 

(57) [Abstract] 

[Problem] To additionally promote a thinning of a module by 
reducing a thickness of a connection portion between a flexible 
substrate of a drain side and an interface substrate. 
[Means for Resolution] There is made a constitution which 
ha — in a side edge, adjoining the interface substrate, of the 
flexible substrate FPC2 of the drain side — a convex part JT2 
protrusively formed in an approximately right angle direction 
and possessing in its front face a connection terminal CT4 , 
and in which, under a state that the flexible substrate FPC2 
has been bent to a back face of a liquid crystal display element, 
the connection terminal CT4 of the convex part JT2 is connected 
to a connector of the interface substrate, and a portion of 
the convex part JT2 on which the connection terminal CT4 has 
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been mounted is folded inversely in its front and back without 
superimposing with the flexible substrate FPC2 . 
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[Claim] 

[Claim 1] A liquid crystal display unit at least possessing 
a liquid crystal display element in which a liquid 
crystal layer is sealed between two substrates and drive ICs 
are mounted to a long side of the liquid crystal layer and a 
short side adjoining the long side, an interface circuit 
substrate disposed in a back face of the short side, and a 
flexible circuit substrate in which its one side edge in a 
longitudinal direction is connected to the drive IC mounted 
to the long side and its the other side edge side is bent to 
a back face of the liquid crystal display element, and which 
possesses a connection terminal connected to a connector 
provided in the interface circuit substrate from a lower face 
of the interface circuit substrate and thereby connects various 
signals for a display from the interface circuit substrate to 
the drive ICs, wherein they are made one body by an upside case 
in which a window is formed in an effective display region of 
the liquid crystal display element by disposing an illuminating 
light source in a lower face of the liquid crystal display 
element and an underside case in which a concave part holding 
the illuminating light source is formed, 

characterized by having, in the other side edge of the 
flexible circuit substrate, a convex part protrusively formed 
in an approximately right angle direction and possessing in 
its front face the connection terminal, and in that, under a 
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state that the flexible circuit substrate has been bent to a 
back face of the liquid crystal display element, the convex 
part is folded inversely in its front and back such that the 
connection terminal is connected to the connector of the 
interface circuit substrate and without the connection 
terminal portion being superimposed with the flexible circuit 
substrate. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] The present 
invention relates to a liquid crystal display unit, and 
especially concerns a liquid crystal display unit composed by 
superposing a liquid crystal display element, in which a drive 
IC has been mounted in an end edge of a substrate, and a back 
face illuminating light source. 
[0002] 

[Prior Art] The liquid crystal display unit is widely adopted 
as a display unit capable of a high precision and color display 
for a note type computer and a display monitor. 
[0003] As to the liquid crystal display unit, there are known 
a simple matrix type using a liquid crystal panel in which a 
liquid crystal layer is interposed by one pair of substrates 
in each of whose inner face there are formed parallel electrodes 
formed so as to mutually intersect, and an active matrix type 
liquid crystal display unit using a liquid crystal display 
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element (hereunder, referred to also as liquid crystal panel) 
having, in one of one pair of substrates, a switching element 
for selecting by a pixel unit. 

[0004 ] As to the active matrix type liquid crystal display unit, 
there are a so-called longitudinal electric field system liquid 
crystal display unit (generally, referred to as TN system 
active matrix type liquid crystal display unit) using the 
liquid crystal panel in which, as typified by a twisted nematic 
(TN) system, an electrode group for a pixel selection is formed 
in each of one pair of upper and lower substrates (an upper 
substrate and a lower substrate), and a so-called lateral 
electric field system liquid crystal display unit (generally, 
referred to as IPS system liquid crystal display unit) using 
the liquid crystal panel in which the electrode group for the 
pixel selection is formed only in one of one pair of upper and 
lower substrates. 

[0005] In the liquid crystal panel constituting the former TN 
system active matrix type liquid crystal display unit, the 
liquid crystal is oriented while being twisted by 90 in one 
pair (2 sheets) of substrates and, in outer faces of the upper 
and lower substrates of the liquid crystal panel, there are 
laminated two polarizing plates in each of which an absorption 
axis direction is cross-Nicol-disposed and an absorption 
direction of incident side is made parallel to or intersected 
perpendicularly to a rubbing direction. 
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[0006] In such a TN system active matrix type liquid crystal 
display unit, an incident light becomes a linear polarized 
light by the incident side polarizing plate at a voltage 
non-application time, this linear polarized light propagates 
along a twist of the liquid crystal layer and, in a case where 
a transmission axis of the outgoing side polarizing plate 
agrees with an azimuth angle of the linear polarized light, 
the linear polarized light wholly goes out, thereby becoming 
a white display (so-called normally open mode). 
[0007] Further, at a voltage application time, since a 
direction (director) of a unit vector showing an average 
orientation direction of axes of liquid crystal molecules 
constituting the liquid crystal layer is directed to a 
direction vertical to a substrate face and the azimuth angle 
of an incident side linear polarized light is not changed, it 
becomes a blaclc display because it agrees with the absorption 
axis of the outgoing side polarizing plate (refer to SJzxsho 
No Kiso To Oyou (Basis and Application of Liquid Crystal), 
published by Kogyo Chosalcai in 1991). 

[0008] On the other hand, in the IPS system liquid crystal 
display unit in which the electrode group for the pixel 
selection and an electrode wiring group are formed only in one 
of one pair of substrates and a voltage is applied between 
electrodes (between a pixel electrode and an opposed electrode) 
adjoining on that substrate to thereby switch the liquid 
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crystal layer to a direction parallel to the substrate face, 
the polarizing plate is disposed so as to become the black 
display at the voltage non-application time (so-called 
normally close mode). 

[0009] The liquid crystal layer of this IPS system liquid 
crystal display unit is a homogeneous orientation parallel to 
the substrate face under an initial state, the director of the 
liquid crystal layer in a plane parallel to the substrate is 
parallel to or has some angle with respect to an electrode 
wiring direction at the voltage non-application time, a 
direction of the director of the liquid crystal layer is shifted 
to a direction vertical to the electrode wiring direction with 
an application of the voltage at the voltage application time 
and, when the director direction of the liquid crystal layer 
is slanted by 45*^ to the electrode wiring direction in 
comparison with the director direction at the voltage non- 
application time, the liquid crystal layer at the voltage 
application time rotates the azimuth angle of the polarized 
light by 90° just like a 1/2 wavelength plate, so that the 
transmission axis of the outgoing side polarizing plate agrees 
with the azimuth angle of the polarized light, thereby becoming 
the white display. 

[0010] This IPS system liquid crystal display unit is low in 
its change in hue and contrast also in a view angle, and has 
a characteristic that it is possible to intend to widen the 
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view angle (refer to JP-A-5-505247 Gazette). 
[0011] In a full-coloring of various liquid crystal display 
units mentioned above, a color filter system is a mainstream. 
This is one realized by dividing a pixel corresponding to one 
dot of color display into three and disposing a color filter 
corresponding to each of three primary colors, e.g., red (R), 
green (G) and blue(B), in each unit pixel. 

[0012] Although the invention is one capable of being applied 
to the above-mentioned various liquid crystal display units, 
hereunder the TN system active matrix type liquid crystal 
display unit is made an example and its summary is explained. 
[0013] As mentioned above, as to the liquid crystal display 
element (referred to also as liquid crystal panel) constituting 
the TN system active matrix type liquid crystal display unit 
(for simplicity's sake, hereunder referred to merely as active 
matrix type liquid crystal display unit) , in a face in a liquid 
crystal layer side of one substrate of two substrates 
(transparent insulation substrates) consisting of a glass or 
the like and mutually oppositely disposed through a liquid 
crystal layer there are formed a gate line group extending in 
its X direction and juxtaposed in its y direction, and a drain 
line group extending in the y direction while being insulated 
from this gate line group and juxtaposed in the x direction. 
[ 0014 ] Each region enclosed by the gate line group and the drain 
line group respectively becomes a pixel region, and in this 
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pixel region there are formed, for example, a thin film 
transistor (TFT) as a switching element, and a transparent 
pixel electrode. 

[0015] By the fact that a scanning signal is supplied to the 
gate line, the thin film transistor is made ON, and an image 
signal from the drain line is supplied to the pixel electrode 
through this thin film transistor having been made ON. 
[0016] Incidentally, of course in each drain line of the drain 
line group and also in each gate line of the gate line group, 
it is adapted such that an image drive circuit and a gate 
scanning drive circuit, i.e., plural drive ICs (semiconductor 
integrated circuits) constituting these, are externally 
attached to a periphery of the substrate while respectively 
being extended to the periphery of the substrate to thereby 
constitute external terminals and being respectively 
connected to the external terminals. That is, a tape carrier 
package (TCP) in which each of these drive ICs has been mounted 
is externally attached to the periphery of the substrate in 
plural number. 

[0017] However, since such a substrate becomes a constitution 
in which the TCP, in which the driving IC has been mounted, 
is externally attached to its periphery, an area occupied by 
a region (usually, referred to as frame) between an outer frame 
of the substrate and a contour of a display region constituted 
by an intersection region of the gate line group and the drain 
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line group of the substrate becomes large, and thus it is 
contrary to a demand for reducing an external shape size of 
a liquid crystal display module in which a liquid crystal 
display element, an illuminating light source ( backlight) and 
other optical element are made monolithic together. 
[0018] Therefore, in order to at least solve such a problem, 
i.e., from demands for mounting the liquid crystal display 
element at a high density and miniaturizing the external shape 
of the liquid crystal display module, there has been proposed 
a so-called flip chip system or chip on glass (COG) system, 
in which the image driving IC and the scanning driving IC are 
mounted directly on the substrate without using the TCP 
component . 

[0019] With regard to a liquid crystal display unit of this 
flip chip system, there is Japanese Patent Application No. 
Hei-6-256426 according to the same applicant. 
[0020] 

[Problems that the Invention is to Solve] This Icind of liquid 
crystal display unit is composed of a liquid crystal display 
element in which two substrates consisting of glass or the liJce 
are superposed with a predetermined spacing being formed such 
that faces in each of which, for example, a transparent 
electrode for display and an orientation film have been 
laminated are opposed, both the substrates are bonded together 
by a seal material provided in a f rame-lilce form ( □-shaped form) 
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near a peripheral edge part between both the substrates, the 
liquid crystal is injected and sealed to an inside of the seal 
material between both the substrates from a liquid crystal 
sealing port that is a notch part provided in one part of the 
seal material, and additionally polarizing plates are disposed 
outside both the substrates; a backlight disposed in a back 
face of this liquid crystal display element and supplying a 
light to the liquid crystal display element; a liquid crystal 
driving circuit substrate disposed outside an outer periphery 
part of the liquid crystal display element; an underside case 
that is a molded article accommodating and holding the 
backlight; a metal-made shield frame (referred to also as 
upside case or upper frame) accommodating each of the above 
members and having a display window; and so forth. 
[0021] Incidentally, the backlight is composed of an 
approximately rectangular light conducting body which guides 
a light emitted, for example, from a light source toward a 
direction separating from the light source and which is formed 
from a synthetic resin plate such as transparent acrylic plate 
for homogeneously irradiating the light from a back face of 
the liquid crystal display element over its whole; a linear 
light source ( fluorescent tube such as cold cathode fluorescent 
lamp) disposed parallel to a vicinity of at least one end face 
(one side face) of the light conducting body along the end face; 
a light source reflection plate which covers the fluorescent 
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tube over approximately its entire length, whose sectional 
shape is an approximately U-shape, and whose inner face is a 
reflection face; a diffusion sheet which is disposed on the 
light conducting body, whose upper face is a prism face composed 
by parallel arranging, for example, many triangle pole-like 
prisms, and whose lower face is composed of a smooth face and 
arranges properly the light of the backlight emitted over a 
wide angle range to a constant angle range, thereby diffusing 
the light from the light conducting body; a prism sheet for 
improving a brightness of the backlight; a reflection sheet 
disposed below the light conducting body and reflecting the 
light from the light conducting body to a side of the liquid 
crystal display element; and so forth. 

[0022] The liquid crystal display element is mounted with the 
drive ICs to its long side and a short side adjoining this long 
side, possesses an interface circuit substrate (hereunder, 
referred to also merely as interface substrate) in a back face 
of the short side, and at least possesses a flexible circuit 
substrate (hereunder, referred to also merely as flexible 
substrate) in which its one side edge in a longitudinal 
direction is connected to the drive IC mounted to the long side 
and its the other side edge side is bent to a back face of the 
liquid crystal display element, and which possesses a 
connection terminal connected to a connector provided in the 
interface substrate from a lower face of the interface 
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substrate and thereby connects various signals for a display 
from the interface substrate to the drive ICs. 
[0023] And, the liquid crystal display unit (liquid crystal 
display module) is obtained by being made one body by the upside 
case in which a window is formed in an effective display region 
of the liquid crystal display element by disposing an 
illuminating light source in a lower face of the liquid crystal 
display element and the underside case in which a concave part 
holding the illuminating light source is formed. 
[0024] Fig. 44 is a main part plan view schematically explaining 
a constitution of a flexible substrate of a drain side 
constituting a conventional liquid crystal display unit, and 
Fig. 45 a main part sectional view schematically explaining a 
state in which the flexible substrate of the drain side shown 
in Fig. 44 has been connected to an interface substrate. In 
each of these drawings, FPC2 denotes a flexible substrate of 
a drain side, FSL a wiring portion with a drive IC, JT2 a convex 
part, CT4 a connection terminal, CT2 a connector, FPCl a 
flexible substrate of a gate side, SHD an upside case (shield 
frame), SUBl a lower substrate (TFT substrate) constituting 
a liquid crystal display element , SUB2 an upper substrate 
(color filter substrate) constituting the same, POLl and P0L2 
polarizing plates, PCB an interface substrate, and IC a drive 
IC. 

[0025] The flexible substrate FPC2 of the drain side has, as 
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mentioned later, the wiring portion FSL connected to the drain 
side drive IC mounted to a long side of a liquid crystal display 
element PNL, and the convex part JT2 having the connection 
terminal CT4 connected to the connector CT2 mounted to the 
interface substrate PCB. This convex part JT2 is formed in 
an approximately right angle direction from an end part of an 
interface substrate side of the flexible substrate FPC2, and 
to its tip portion there is attached the connection terminal 
CT4 - Incidentally, CHD is a chip component (capacitor). 
[0026] This flexible substrate FPC2 is bent to a back face side 
of the liquid crystal display element at an edge, of the lower 
side substrate SUBl, shown by a two-dot chain line in Fig* 44. 
At this time, the convex part JT possessing the connection 
terminal CT4 is folded to a back face along a folding line BENTL 
shown by a one-dot chain line of Fig. 44 and, as shown in Fig. 45, 
connected to the connector CT2 of the interface substrate PCB. 
[0027] In this manner, since the connection terminal CT4 of 
the conventional flexible substrate FPC2 and the connector CT2 
of the interface substrate PCB are connected under a state of 
being folded near the connection terminal of the convex part 
JT, the flexible substrate FPC2 becomes double in this portion, 
so that a thickness of the whole liquid crystal display unit 
(liquid crystal display module) in which the liquid crystal 
display element and a back face illuminating device are 
lamination- fixed by the upside case SHD and an underside case 
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not shown in the drawing becomes thick by only one sheet of 
the above flexible substrate FPC2, and thus it has become one 
of obstacles in thinning. 

[0028] An object of the invention is to provide a liquid crystal 
display unit in which the thinning of the module has been 
additionally promoted by reducing a thickness of a connection 
portion between the flexible substrate and the interface 
substrate, 
[0029] 

[Means for Solving the Problems] In order to achieve the above 
object, the invention is one in which a folding portion of the 
convex part having the connection terminal to the interface 
substrate formed in the flexible substrate of the drain side 
is performed in a position separated from a mounting portion 
of the connection terminal, and which is adapted such that, 
under a state of being folded, the convex part is not overlapped 
with the flexible substrate. That is, the invention is 
characterized by being made a constitution described below. 
[0030] (1) There is made a constitution which — in a liquid 
crystal display unit at least possessing a liquid crystal 
display element in which a liquid crystal layer is sealed 
between two substrates and drive ICs are mounted to a long side 
of the liquid crystal layer and a short side adjoining the long 
side, an interface substrate (PCB) disposed in a back face of 
the short side, and a flexible substrate (FPC2) in which its 
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one side edge in a longitudinal direction is connected to the 
drive IC mounted to the long side and its the other side edge 
side is bent to a back face of the liquid crystal display element, 
and which possesses a connection terminal connected to a 
connector provided in the interface substrate from a lower face 
of the interface substrate and thereby connects various signals 
for a display from the interface substrate to the drive ICs, 
wherein they are made one body by an upside case in which a 
window is formed in an effective display region of the liquid 
crystal display element by disposing an illuminating light 
source in a lower face of the liquid crystal display element 
and an underside case in which a concave part holding the 
illuminating light source is formed — has, in the other side 
edge of the flexible substrate, a convex part protrusively 
formed in an approximately right angle direction and possessing 
in its front face the connection terminal, and in which, under 
a state that the flexible substrate has been bent to a back 
face of the liquid crystal display element, the convex part 
is folded inversely in its front and back such that the 
connection terminal is connected to the connector of the 
interface substrate and without the connection terminal 
portion being superimposed with the flexible substrate. By 
this constitution, it is possible to provide a thin liquid 
crystal display unit. 

[0031] Incidentally, a shape of the convex part JT of the 
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flexible substrate FPC2 is not one limited to a shape of an 
embodiment mentioned later if it is a constitution in which 
the connection terminal portion is folded inversely in its 
front and back without being superimposed with the flexible 
substrate, 
[0032] 

[Mode for Carrying Out the Invention] Hereunder, it is 
detailedly explained about an implementation mode of the 
invention by referring to the drawings of an emboddLment . Fig . 1 
is a main part plan view schematically explaining a 
constitution of a flexible substrate of a drain side, for 
explaining one embodiment of a liquid crystal display unit 
according to the invention, and Fig. 2 a main part sectional 
view schematically explaining a state in which the flexible 
substrate of the drain side shown in Fig.l has been connected 
to an interface substrate. Incidentally, the same sign 
corresponds to the same functional portion. 

[0033] The flexible substrate FPC2 of the drain side has the 
connection portion FSL for connecting to the drive IC mounted 
to the lower substrate SUBl of the liquid crystal display 
element PNL, and the convex part JT2, to which the connection 
terminal CT4 for connecting to the connector CT2 mounted on 
the interface substrate PCB has been mounted, is formed in an 
end part of the interface substrate PCB side while protruding 
in an approximately right angle from a longitudinal direction 
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of the flexible substrate FPC2 • 

[0034] This convex part JT2 is folded by the folding line BENTL 
of Fig.l in a back face direction (arrow mark BENT), the 
connection terminal CT4 is located to the back face of the 
flexible substrate, and thereafter the flexible substrate FPC2 
shown by a two-dot chain line is bent to a back face of the 
liquid crystal display element along an edge of the lower 
substrate SUBl . And, the connection terminal CT4 of the 
flexible substrate FPC2 is connected to the connector CT2 of 
the interface substrate PCB from below. 

[0035] Next, it is detailedly explained about a concrete 
example of the liquid crystal display unit in which the above 
embodiment has been applied. Incidentally, in the drawings 
explained below, the same sign is given to one having the same 
function, and its repetitive explanation is omitted. 
[003 6] Fig. 3 and Fig. 4 are developed perspective views showing 
the whole of one constitution example of the liquid crystal 
display unit according to the invention. Fig. 3 is a developed 
perspective view showing a state before the liquid crystal 
display element is covered by an upside case constituting a 
housing of the liquid crystal display unit, and Fig. 4 a 
developed perspective view showing a state before the upside 
case shown in Fig. 3, an illuminating light source ( backlight) 
to be laminated to a lower face of the liquid crystal display 
element and various optical films are accommodated in an 
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underside case and it is fixed to the upside case. 
[0037] In Fig. 3 and Fig- 4^ SHD is the upper case (shield case) , 
PNL the liquid crystal display element, SPC (SPCl to SPC2 ) an 
insulation spacer, SCP-P a protrusion ( inserted into an opening 
perforated in the upper case SHD) of the spacer SPC, BAT a 
double-coated adhesive tape, FPCl, FPC2 the multilayer 
flexible substrate (FPCl a gate side substrate and FPC2 a drain 
side substrate), PCB the interface substrate, SPS a diffusion 
sheet, PRS a prism sheet, GLB a light conducting body, RFS a 
reflection plate, G a rubber cushion, MCA an underside case 
(mold frame), LP a cold cathode fluorescent tube (CFL), LS a 
light source reflection plate, and LPCH a cable holder of the 
cold cathode fluorescent tube- 

[0038] The shield case SHD shown in Fig. 3(b) is produced by 
blanking and bending one metal plate by a press working 
technique. WD is an opening for exposing the liquid crystal 
display element PNL to a visual field. In the liquid crystal 
display element PNL, a liquid crystal layer is interposed 
between two substrates, plural gate lines and drain line are 
cross-disposed in the lower substrate, a thin film transistor 
is disposed in an intersecting point of the gate line and the 
drain line, and one pixel is constituted by a pixel electrode 
driven by this thin film transistor. 

[0039] The drive IC for driving the gate is mounted to a lower 
substrate edge of the interface substrate PCB side of the liquid 



20 



crystal display element PNL, and a drive signal is supplied 
to the drive IC for driving the gate by the flexible substrate 
FCPl . Further, the drive IC for driving the drain is mounted 
to the lower substrate of a side adjoining a side on which the 
interface substrate has been disposed, and a drive signal is 
supplied to the drive IC for driving the drain by the flexible 
substrate FCP2 • 

[0040] The liquid crystal display element in which the drive 
IC, the flexible substrates FCPl and FCP2, and the interface 
substrate PCB have been mounted is hereafter referred to as 
peripheral circuit mounted liquid crystal display element ASB. 
[0041] The light conducting body GLB is disposed to an inner 
periphery of the underside case MCA through the rubber cushion 
GC. The reflection plate RFS is laminated to a back face of 
the light conducting body GLB. The two prism sheets PRS (PRSl , 
PRS2) and the diffusion sheet SPS are mounted to an upper face 
of the light conducting body GLB, thereon the peripheral 
circuit mounted liquid crystal display element ASB shown in 
Fig. 3 is mounted, the upside case SHD is covered, a fixing pawl 
NL formed in a peripheral edge of the upside case SHD and a 
fixing concave part formed in the underside case MCA are fitted 
to thereby fix both the cases, and thereby the liquid crystal 
display unit (referred to also as liquid crystal display 
module) is assembled. 

[0042] Next, a constitution example of the liquid crystal 
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display unit according to the invention is more detailedly 
explained by referring to the drawings from Fig. 5 onward. 
Incidentally, although there is a case where some difference 
exists in the constitution of each drawing, it should be 
understood that this means that the invention can be applied 
to plural types of liquid crystal display units. 
[0043] Fig. 5 is an assembly completion view of the liquid 
crystal display unit (liquid crystal display module), and is 
a front view seen from a front face side of the liquid crystal 
display element PNL (i.e., liquid crystal display element PNL 
side) and each side view. Fig. 6 is an explanatory view of a 
back face of the liquid crystal display module of Fig. 5 and 
the interface substrate mounted to its side 'face. 
[0044] The liquid crystal display module MDL has two kinds of 
accommodating/holding members of the underside case (mold 
frame) MCA and the upside case (shield frame SHD). HLDs are 
four attachment holes provided for mounting the module MDL to 
an information processing device such as personal computer and 
word processor while being made a display part. The attachment 
hole HLD of the shield frame SHD is formed (Fig. 5) in a position 
coinciding with an attacliment hole MH (shown in Fig. 18 in an 
enlarged scale) of the mold case MCA, and the information 
processing device is mounted and fixed by inserting a screw 
or the like into the attachment holes of both. In the module 
MDL, an inverter for the backlight is disposed in an MI portion 
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(Fig.9), and a power source is supplied to the backlight BL 
through a connection connector LCT and a lamp cable LPC. 
[0045] A signal from a main body computer (host) and a necessary 
power source are supplied to a controller section and a power 
source section of the liquid crystal display module MDL through 
an interface connector CTl of the interface substrate located 
in a back face of the module. 

[0046] Fig. 6(b) is an explanatory view of a constitution 
example of the interface substrate PCB. To this interface 
substrate PCB, there are mounted the connector CTl receiving 
the signal from the main body computer and the necessary power 
source, a low voltage differential reception circuit chip LVDS 
for converting a serial low voltage differential signal 
received from the main body computer into an original parallel 
signal, a control circuit chip TCON, a digital/digital 
conversion circuit chip DD forming various direct current 
voltages, and later-mentioned connecting connectors CT3, CT2 
for the gate side flexible substrate FPCl and the drain side 
flexible substrate FPC2 . 

[0047] Fig. 7 is a main part plan view explaining dispositions 
of the gate side flexible substrate FPCl and the drain side 
flexible substrate FPC2. The drive IC for driving the gate 
is mounted to an interface substrate side upper face of the 
liquid crystal display element PNL^ and the gate side flexible 
substrate FPCl connected to this drive IC is disposed. The 



23 



drive IC for driving the drain is mounted to a lower side of 
the liquid crystal display element PNL adjoining the flexible 
substrate FPCl, and the flexible substrate FPC2 connected to 
this drive IC is disposed. 

[0048] A protrusion part JN4 is formed in an end part of a gate 
side flexible substrate FPCl side of the flexible substrate 
FPC2/ in its tip there is provided a connector (flat connector) 
CT4 for connecting to the connector CT2 of the interface 
substrate PCB, and the connector CT4 is connected to the 
connector CT2 of the interface substrate by bending the 
flexible substrate FPC2 to a back face of the liquid crystal 
display eliement PNL. 

[0049] By this embodiment, a connection part between the 
interface substrate PCB and the flexible substrate FPC2 of the 
drain side becomes approximately the same plane as the flexible 
substrate FPC2 . Accordingly, such a superposition of the 
flexible substrate FPC2 of the drain side as mentioned in the 
prior art becomes null, and a thickness of the whole liquid 
crystal display unit is reduced by an amount for this , so that 
the thinning is promoted. 

[0050] Next, it is detailedly explained about a concrete 
example of the liquid crystal display unit according to the 
invention. Incidentally, in the drawings explained below, the 
same sign is given to one having the same function, and its 
repetitive explanation is omitted. 
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[0051] Fig- 8 is a developed perspective view explaining other 
whole constitution example of the liquid crystal display unit 
according to the invention. SHD is the upside case (shield 
case)^ WD the display window (hereunder, referred to also 
merely as window), SPCl - SPC4 the insulation spacer, FPCl, 
FPC2 the bent multilayer flexible circuit substrate (FPCl is 
the gate side circuit substrate, and FPC2 the drain side circuit 
substrate) , PCB the interface circuit substrate, ASB the liquid 
crystal display element with an assembled drive circuit 
substrate, PNL the liquid crystal display element in which the 
driving IC has been mounted on one substrate (underside 
substrate) of the superposed two substrates, PRS the prism 
sheet (two sheets), SPS the diffusion sheet, GLB the light 
conducting body, RFS the reflection sheet, MCA the underside 
case (mold case) formed by a monolithic molding, LP the linear 
light source (cold cathode fluorescent tube), LPCl, LPC2 the 
lamp cable, LCT the connection connector for inverter, and GB 
a rubber bush indicating the cold cathode fluorescent tube- 
These are stacked in an up-and-down relation shown in the 
drawing, fixed by the upper case SHD and the underside case 
MCA, and thereby the liquid crystal display unit (liquid 
crystal display module) is assembled. Details of other 
constitutions are explained below. 

[0052] Fig. 9 is an assembly completion view of the liquid 
crystal display module, and includes a front view seen from 
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a front face side (i.e., upper side, and display side) of the 
liquid crystal display element PNL, a front side view, a right 
side view and a left side view. 

[0053] Fig. 10 is an assembly completion view of the liquid 
crystal display module, and is a back face view seen from a 
back face side (i.e. , lower side) of the liquid crystal display 
element PNL. 

[0054] The liquid crystal display module MDL has two kinds of 
accommodating/holding members of the mold case MCA and the 
shield case SHD. HDLs are four attachment holes provided for 
mounting the module MDL to the information processing device 
such as a personal computer and a word processor while being 
made the display part. The attaclunent hole HLD of the shield 
case SHD is formed (refer to Fig. 9) in the position coinciding 
with the attachment holeMH (later-mentioned Fig. 17 and Fig. 18) 
of the mold case MCA, and the information processing device 
is mounted and fixed by inserting the screw or the like into 
the attachment holes of both. In the module MDL, the inverter 
for the backlight is disposed in the MI portion, and the power 
source is supplied to the backlight BL through the connection 
connector LCT and the lamp cable LPC. 

[0055] The signal from the main body computer (host) and the 
necessary power source are supplied to the controller section 
and the power source section of the liquid crystal display 
module MDL through the interface connector CTl located in the 
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back face of the module. 

[0056] Fig, 36 is a block diagram showing the TFT liquid crystal 
display element of the liquid crystal display module shown in 
Fig. 8 and circuits disposed in its outer periphery part. In 
this constitution example^ although not shown in the drawing, 
drain drivers IC^^ - IC„ are chip-on-glass-mounted ( COG-mounted ) 
by drain side leading lines DTM and gate side leading lines 
GTM formed on one substrate and an anisotropic conductive film 
or an ultraviolet-curing resin. 

[0057] In this constitution example, the drain driver ICs are 
COG-mounted in M pieces and the gate driver ICs in N pieces 
while corresponding to effective dots of 800 x 3 x 600 that 
is an XGA specification. Incidentally, a drain driver section 
103 is disposed in an underside of the liquid crystal display 
element, and a gate driver section 104 is disposed in a left 
side face part, and a controller section 101 and a power source 
section 102 in the same left side face part. The controller 
section 101, the power source section 102, the drain driver 
section 103 and the gate driver section 104 are mutually 
connected respectively by electric connection means JNl , JN2 . 
Further, the controller section 101 and the power source 
section 102 are disposed in a back face of the gate driver 
section 104. 

[0058] Next, a constitution of each constitution component is 
detailedly explained by referring to Fig. 9 to Fig. 35. 
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[0059] «Metal-made Shield Case>> In Fig«9, there are shown 
an upper face^ a front side face, a right side face and a left 
side face of the shield case SHD, and a perspective view of 
the shield case SHD when obliquely seen from above is shown 
in Fig. 3. 

[0060] The shield case (metal frame) SHD is produced by blanking 
and bending one metal plate by the press working technique. 
WD is the opening for exposing the liquid crystal display 
element PNL to the visual fields and hereunder referred to as 
display window. 

[0061] NL is a fixing pawl of the shield case SHD and the mold 
case MCA, and possessed in twelve pieces for instance. HK is 
a fixing hook of the same and possessed in six pieces for 
instance, and respectively provided monolithically with the 
shield case SHD. The fixing pawl NL shown in Fig. 8 and Fig. 9 
is — after, under a state before being bent, the liquid crystal 
display element ABS with the drive circuit has been 
accommodated in the shield case SHD while interposing the 
spacer SPC — respectively bent inward and inserted into a 
rectangular fixing concave part NR (refer to each side view 
of Fig. 17) provided in the mold case MCA (as to a bent state, 
refer to Fig. 5 ) . 

[0062] The fixing hook HK is respectively engaged with a fixing 
protrusion HP (refer to the side view of Fig. 17) provided in 
the mold case MCA. By this, the shield case SHD 
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holding/acconunodating the liquid crystal display element ABS 
with the drive circuit and the mold case MCA 
holding/accommodating the light conducting body GLB, the cold 
cathode fluorescent tube LP and so forth are firmly fixed. 
Further, thin elongate rectangular rubber cushions are 
provided around four edges of a lower face (back face of the 
reflection sheet) of the light conducting body GLD (refer to 
Fig. 32 to Fig. 35 mentioned later). 

[0063] Further, since the fixing pawl NL and the fixing hook 
HK are easily disengaged only by a working of straightening 
the bend of the fixing pawl NL to thereby be separated from 
the fixing hook HK, a repair is easy and an exchange of the 
cold cathode fluorescent tube of the backlight BL is also easy. 
Further, as shown in Fig. 4, in this constitution example, since 
the one side is fixed mainly by the fixing hooks HK and the 
opposed other side is fixed by the fixing pawls NL, a 
disassembly can be performed only by disengaging one part of 
the fixing pawls NL even if all of the fixing pawls NL are not 
disengaged. Accordingly, the repair and the exchange of the 
backlight are easy as well. 

[0064] CSP is a through-hole, and one for accurately setting 
a relative position between the shield case SHD and other 
components by, at a manufacturing time, inserting the 
through-hole CPS to a fixed and stood pin to thereby mount the 
shield case SHD. In each of the insulation spacers SPCl to 
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SPC4, an adhesive material is applied to both faces of an 
insulator, and the insulation spacers can surely fix the shield 
case SHD and the liquid crystal display element ABS with the 
drive circuit while holding a spacing of the insulation spacer. 
Further, when mounting the module MDL to an application product 
such as a personal computer, it is also possible to make this 
through-hole CSP a positioning reference. 

[0065] «Insulation Spacer» As shown in Fig. 8 and Fig. 32 to 
Fig. 35, the insulation spacer SPC (SPCl to SPC4) is one not 
only securing an insulation between the shield case SHD and 
the liquid crystal display element ABS with the drive circuit, 
but also securing a positional accuracy with respect to the 
shield case SHD and fixing the liquid crystal display element 
ABS with the drive circuit and the shield case SHD by the 
double-coated adhesive tape BAT. 

[0066] «Multilayer Flexible Substrate FPCl, FPC2» Fig. 11 is 
a front view of the liquid crystal display element with the 
drive circuit substrate, in which the gate side flexible 
substrate FPCl and the drain side flexible substrate FPC2 
before being bent have been mounted to the outer periphery part 
of the liquid crystal display element PNL. 

[ 0067 ] Fig. 12 is a back face view of the crystal display element 
with the drive circuit substrate of Fig. 11, in which the 
interface circuit substrate PCB has been mounted. 
[0068] Fig. 13 is a back face view showing a state in which. 
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after the flexible substrates FPCl, FPC2 and the interface 
circuit substrate PCB have been mounted with the shield case 
SHD being placed below, the liquid crystal display element PNL 
is accommodated to the shield case SHD by bending the flexible 
substrate FPC2 . 

[0069] The left side IC chip of Fig. 11 is a drive IC chip of 
a vertical scanning circuit side, the lower side IC chip a 
driving IC chip of an image signal drive circuit side, and they 
are mounted on the substrate by using an anisotropic conductive 
film (ACF2 of Fig. 30), an ultraviolet-curing agent and so 
forth. 

[0070] In the conventional method, the tape carrier package 
(TCP) in which the driving IC is mounted by a tape automated 
bonding method (TAB) has been connected to the liquid crystal 
display element PNL by using the anisotropic conductive film. 
In the COG mounting, since the drive IC is directly used, the 
above TAB process becomes unnecessary and the process is 
shortened and, since also the tape carrier becomes unnecessary, 
there is a cost reduction effect as well. Additionally, the 
COG mounting is suitable as a mounting technique for the high 
accuracy and high density liquid crystal display element. 
[0071] Here, the drain driver ICs are arranged in one row in 
a long-side side of one side of the liquid crystal display 
element PNL, and the drain line is led to the long side of one 
side. Although also the gate line is led to a short-side side 
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of one side, in a case where it becomes a more high accuracy, 
it is also possible to lead the gate line to opposed two 
short-s ide s ides . 

[0072] In a system in which the drain line or the gate line 
is alternately led, a connection between the drain line DTM 
or the gate line GTM and an output side bump BUMP of the drive 
IC becomes easy, but there arises a necessity to dispose the 
peripheral circuit substrates in outer periphery parts of the 
opposed two long sides of the liquid cirystal display element 
PNL. For this reason, there is a problem that an external shape 
size becomes larger than the case of one side leading. 
Especially, if the number of display colors is increased, since 
the number of data lines of the display data is increased and 
an outermost external shape size of the information processing 
device becomes large, in this constitution example it is 
adapted such that the drain line is led only to one side by 
using the multilayer flexible substrate. 

[0073] Fig. 21 is an explanatory view of the multilayer flexible 
substrate FPC2 for driving the drain driver, wherein (a) is 
a baclc face (lower face)view, and (b) a front (upper face) view. 
This flexible substrate FPC2 is a multilayer print circuit 
substrate using polyimide films and extends along an edge to 
which the drain drive IC of the lower substrate SUB2 of the 
liquid crystal display element PNL has been mounted, and 
connection wiring parts FGP are formed in the IC side by the 
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number of ICs provided. In this embodiment/ the number of the 
drain drive ICs is shown as ten, but this number is increased 
as the liquid crystal display element is made a high precision. 
[0074] One end of this flexible substrate FPC2 (end part of 
a side adjoining the interface substrate) has the protrusion 
part JT2 protrusively provided at an approximately right angle 
to a longitudinal direction of the flexible substrate ^ and in 
a surface side of this protrusion part JT there is mounted the 
connection terminal CT4 for connecting to the connector CT2 
mounted to the interface substrate. Incidentally, this 
connection terminal CT4 is formed in a terminal row, but can 
be made also a connector component similar to CT2 . 
[0075] And, the above convex part JT2 is bent to the back face 
of the interface substrate PCB by the folded structure 
explained in Fig. 1 . That is , as to the flexible substrate FPC2 , 
after the convex part JT2 has been first folded in a BENT 1 
direction as shown in Fig .28, it is bent to the back face of 
the liquid crystal display element like a BENT2 (back face of 
the interface substrate: not shown in Fig. 28), and the 
connector CT2 and the connection terminal CT4 are connected 
as shown in Fig. 2. 

[0076] Further, Fig. 23 is an explanatory view of the multilayer 
flexible substrate FPCl for driving the gate driver, wherein 
(a) is a back face (lower face) view, and (b) a front (upper 
face) view. 
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[007 7] And, Fig. 2 7 is a structure explanatory view of the 
multilayer flexible substrate FPC2 shown in Fig. 21, wherein 
(a) is a sectional view along A - A' line of Fig. 21 (a), (b) 
a sectional view along B - B' line of the same, and (c) a 
sectional view along C - C line of the same. Incidentally, 
for explanation's sake, a ratio in size between a thickness 
direction and a plane direction of Fig. 2 7 is different from 
an actual size, and represented by being exaggerated. 
[0078] Fig. 24 is a schematic wiring diagram showing a 
connection relation between a signal wiring within the 
multilayer flexible substrate FPC and an input signal to the 
driving IC on the substrate SUBl . As the signal wiring within 
the multilayer flexible substrate FPC, there are a 1st wiring 
group parallel to one side of the substrate SUBl and a 2nd wiring 
group vertical to the same. The 1st wiring group is a common 
wiring group supplying a common signal between the driving ICs , 
and the 2nd wiring group is a wiring group supplying a necessary 
signal to each driving IC. For this reason, at the lowest, 
the portion FSL is composed of a conductor layer of one layer. 
Further, a portion FML is composed of the conductor layer of 
two layers at the lowest, and it is necessary to electrically 
connect the 1st wiring group and the 2nd wiring group by a 
through-hole. In this constitution example, it is necessary 
to shorten a short side length of the portion FML to a length 
not contacting with an end of a lower deflection plate when 



34 



being bent. 

[0079] That is, as shown in Fig-27, by providing the portion 
FML of the conductor layer of three or more layers, e.g., 
conductor layers Ll to L8 of eight layers in this constitution 
example, parallel to one side of the liquid crystal display 
unit PNL and mounting a peripheral circuit wiring and 
electronic components to this portion, even if the data line 
is increased it is possible to cope with that increase by 
increasing the number of the layers while keeping the external 
shape size of the substrate intact. 

[0080] The conductor layer Ll is a component pad for a ground, 
L2 a gradation reference voltage V for a 5 V (or 3.3 V) power 
source, L3 for the ground, L4 for the data signal and clock 
CL2, CLl, L5 for a leading wiring that is the 2nd wiring group, 
L6 for the gradation reference voltage V^^^f, L7 for the data 
signal, and LB for the 5 V (or 3.3 v) power source. 
[0081] A connection between the respective conductor layers 
is electrically connected through a through-hole VIA (refer 
to Fig.29(a)). Although the conductor layers Ll to LB are 
formed from copper Cu wiring, in a portion of the conductor 
layer L5 connected to an input terminal wiring Td (refer to 
Fig. 25 and Fig. 26) to the drive IC of the liquid crystal display 
element PNL, there is additionally applied a gold Au plating 
onto a nickel Ni foundation on copper Cu. Accordingly, a 
connection resistance between an output terminal TM and the 
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input terminal wiring Td can be reduced. 

[0082] Each of the conductor layers LI to L8 fixedly bonds each 
conductor layer by an adhesive BIN layer while interposing an 
intermediate layer consisting of a polyimide film BFl as an 
insulation layer. Although the conductor layer is coated by 
the insulation layer except the output terminal TM, since the 
insulation is secured in the multilayer wiring portion FML, 
a solder resist SRS is applied to the uppeinnost and lowermost 
layers. Additionally, an insulation silk material SLK is 
bonded to an extreme front face. 

[0083] An advantage of the multilayer flexible substrate is 
the fact that the conductor layer L5 containing the connection 
terminal portion TM necessary when COG-mounting can be 
constituted monolithically with other conductor layers and 
thus the number of components is reduced. 

[0084] Further, since it becomes a hard portion whose 
deformation is small by being constituted by the portion FML 
of the conductor layer of three or more layers, a positioning 
hole FHL can be disposed in this portion. Also when bending 
the multilayer flexible substrate, no deformation occurs in 
this portion, and the bending excellent in its reliability and 
accuracy can be performed. Additionally, although mentioned 
later, a solid or mesh, in which many fine holes ESH of about 
200 Mm in diameter for instance have been provided, conductor 
pattern ERH (refer to Fig. 29 (a) ) can be disposed to the front 
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face layer Ll , and a wiring of a conductor pattern for component 
mounting or periphery wiring can be performed by the remaining 
conductor layers of two or more layers . 

[0085] Incidentally, it is unnecessary that the protrusion 
portion FSL is the conductor layer of single layer, and it is 
also possible to constitute the protrusion portion FSL by the 
conductor layer of two layers- As to this constitution, when 
a pitch of the input terminal wiring Td to the drive IC becomes 
narrow, the constitution of the conductor layer of the 2nd layer 
is effective, in a case where a pattern of the terminal wiring 
Td and the connection terminal portion TM is pattern- formed 
zigzag in wiring groups of plural rows, each of them is 
electrically connected by the anisotropic conductive film or 
the like and, when leading the connection terminal portion TM 
existing in the 1st conductor layer, the wiring group of one 
row is connected to the multilayer 2nd conductor layer through 
the through-hole VIA, or in a case where one part of the 
peripheral wiring is disposed in the 2nd conductor layer within 
the protrusion portion FSL. 

[0086] In this manner, by constituting the protrusion portion 
FSL by the conductor layer of two or less layer (s), a heat 
conduction is good at a thermocompression bonding time by heat 
seal, and a pressure can be uniformly applied, so that it is 
possible to improve a reliability of the electric connection 
between the connection terminal portion TM and the terminal 
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wiring Td. Further, also when bending the multilayer flexible 
substrate, a high accuracy bending can be performed without 
exerting a bending stress on the connection terminal portion 
TM. Additionally since the protrusion portion FSL is 
semitransparent , the pattern of the conductor layer can be 
observed also from an upper face side of the multilayer flexible 
substrate, so that there is an advantage that a pattern test 
of connection state and so forth can be performed also from 
the upper face side . Incidentally, JT2of Fig.21 is the concave 
part for electrically connecting the drain side flexible 
substrate FPC2 and the interface circuit substrate PCB, and 
CT4 is the flat type connector provided in a tip of the convex 
part JT, for electrically connecting the flexible substrate 
FPC2 and the interface circuit substrate PCB. 
[0087] Fig. 22 is a main part explanatory view of the multilayer 
flexible substrate FPC2, wherein (a) is an enlarged detail view 
of J part of Fig.21, and (b) a side view showing a mounting 
and bending state of the multilayer flexible FPC2 • 
[0088] In Fig. 22 (a), P^ is a wavelength of a wave of the 
polyimide film BFI whose end part is wavy, Py its wave height 
(wave's amplitude x 2) , P^ a straight line mutually connecting 
mountains of the wave ( referred to as mountain line of the wave) , 
and Pj a straight line mutually connecting valleys of the wave 
(referred to as valley line of the wave). LY2 is a length of 
the connection part to the substrate SUBl of the multilayer 
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flexible substrate FPC2 (referred to as connection length), 
and LYl a length between the mountain line of the wave and 
the connection part to the substrate SUBl of the multilayer 
flexible substrate FPC2. 

[0089] As shown in Fig. 22(b)/ the drain side flexible substrate 
FPC2 is connected in its one end to the terminal (Td of Fig. 25 
and Fig. 26) of the drain line of an end part of SUBl of the 
liquid crystal display element PNL through an anisotropic 
conductive film ACF, bent in an intermediate part of the wave 
height Py in an outside of its short side, the multilayer wiring 
portion FML of the other end is disposed in a lower face of 
SUBl , and bonded to the lower face of SUBl by the double-coated 
adhesive tape BAT. Incidentally ^ numbers 1 to 45 applied to 
the output terminal TM of Fig. 23(b) correspond to numbers 1 
to 45 applied to the terminal Td of Fig. 2 5 and Fig. 26 ^ and they 
are electrically connected through an anisotropic conductive 
film ACFl. 

[0090] As mentioned above, with this constitution, in the 
flexible substrate FPC2 for inputting the signal, whose one 
end is connected to the end part of the substrate SUBl of the 
liquid crystal display element and whose the other end is bent 
to the lower face (or upper face) of the substrate SUBl, by 
the fact that the end part of the polyimide film BFI of the 
protrusion portion FSL is molded in the wavy form (or a shape 
having mountain parts and valley parts such as sawtooth) , along 
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a bending line direction, a stress concentration at the end 
part of the polyimide film BFI in the bent part is dispersed, 
a good bending curve (r. ) can be applied in the bent part, and 
a generation of line breakage is suppressed, so that it is 
possible to improve the reliability. 

[0091] Incidentally, in this constitution example, the 
conductor layer of the multilayer flexible substrate FPCl of 
the gate side is three layers, LI is for V^g (10 V), V^g (5 V) 
and V33 (ground), L2 for a leading wiring, a clock CL3 , FLM and 
(10 V), and L3 for V^^ (-10 to -7 V), V^^ (-14 V), V^^ (5 
V) and a common voltage V^^^. 

[0092] Next, it is explained about alignment marks ALMG 
(Fig. 23 (a)) and ALMD (Fig. 22 (a)) on the multilayer flexible 
substrate. 

[0093] In the multilayer flexible substrates FPCl, FPC2 shown 
in Fig. 21 to Fig. 23, a length of the output terminal TM is 
designed usually to about 2 mm in order to secure a connection 
reliability. However, since a long side of the flexible 
substrate FPCl, FPC2 is long, a positional shift between the 
input terminal wiring Td and the output terminal TM occurs by 
a positional shift containing a slight rotation in a major axis 
direction, so that there is a possibility that a connection 
badness is brought about. A positional alignment between the 
liquid crystal display element PNL and the flexible substrates 
FPCl, FPC2 is performed, after the open hole FHL perforated 
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in both ends of each substrate has been inserted to the fixing 
pin, by putting the input terminal wiring Td and the output 
terminal TN together in several places- However, in order to 
additionally improve the accuracy, the alignment marks ALMG, 
ALMD have been provided two by two for every each protrusion 
portion FSL. 

[0094] In this constitution example, in order to improve the 
connection reliability, a dummy line NC is provided in a 
position adjoining the input terminals TM of a predetermined 
number- Additionally, the alignment mark ALMG of D-shape is 
pattern-connected to this dummy line, and a positional 
alignment is performed under a state that a square fill pattern 
(although it is in the drain side, refer to ALC of Fig- 25 and 
Fig. 26) on the opposed substrate SUBl is just accommodated in 
the D-shape. 

[0095] A common voltage is supplied to a common transparent 
pixel electrode COM of the substrate SUB2 side from conductive 
beads or paste through the pattern of the wiring Td on the 
substrate SUBl- 

[0096] The alignment mark ALMG is provided by being 
pattern-connected to a terminal electrically connecting to 
this common transparent pixel electrode COM, and aligned with 
a square fill pattern ALD (refer to Fig. 26) on the substrate 
SUBl- Additionally, in this constitution example, there is 
provided a jointing pattern (illustration is omitted) for 
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performing a connection to the flexible substrate FPCl of the 
gate driver at a lower end part of the flexible substrate FPC2 
of the drain driver of Fig. 21(a). 

[0097] Next, it is explained about a shape of the conductor 
layer portion FSL of two or less layer(s). 

[0098] A protrusion shape of FSL consisting of the conductor 
wiring of single layer or two layers was made a convex shape 
separated for every drive IC. Accordingly, there is prevented 
a phenomenon in which the multilayer flexible substrate 
thermally expands in the major axis direction at a 
thermocompression bonding time by a heat tool and pitches 
and Pjj of the terminals TM change, and thus an exfoliation from 
and a connection badness to the connection terminal Td occur. 
That is, by malcing it the convex shape separated for every drive 
IC , the pitches P^ and Pj^ of the terminals TM can be made a thermal 
expansion amount corresponding to a length of period for every 
drive IC even at maximum. In this constitution example, it 
is made the convex shape of being divided into ten in the major 
axis direction of the multilayer film flexible substrate and 
thus the thermal expansion amount can be reduced to about 1/10, 
and it contributes to a stress relaxation to the terminal TM, 
so that the reliability of the liquid crystal display module 
MDL with respect to the heat can be improved. 
[0099] As mentioned above, by providing the alignment marks 
ALMG and ALMD and making the protrusion shape of the portion 
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SL into the convex separated for every drive IC, the peripheral 
drive circuit can be accurately reduced while securing the 
connection reliability even if the number of connection wirings 
and the number of data are increased. 

[0100] Next/ it is explained about the conductor layer portion 
FML of three or more layers . 

[0101] Chip capacitors CHG, CHD are mounted to the conductor 
layer portion FML of FPCl, FPC2 . That is^ in the multilayer 
flexible substrate FPCl of the gate side, the chip capacitor 
CHG is soldered between a ground electric potential V gg (0 V) 
and a power source V^g (10 V), or between a power source Vgg 
(5 V) and the power source V^g. Additionally, in the multilayer 
flexible substrate FPC2 of the drain side B, the chip capacitor 
CHD is soldered between the ground electric potential Vgg ^^d 
a power source V^^ (5 V or 3.3 V) , or between the ground electric 
potential Vgg and the power source V^^. These capacitors CHG, 
CHD are ones for reducing a noise superimposed to power source 
line, 

[0102] In this constitution example, it was designed such that 
the above chip capacitor CHD was soldered only to the front 
face conductor layer Ll of one side and, after being bent, all 
was located in an underside of the substrate SUBl . Accordingly, 
it became possible to mount a capacitor for smoothing the power 
source noise to the flexible substrates FPCl, FPC2 while 
Jceeping a thickness of the liquid crystal display module MDL 
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constant • 

[0103] Next, it is explained about a method of reducing a high 
frequency noise generated from an information processing 
device in which the liquid crystal display unit is mounted. 
[0104] Since the shield case SHD side is a front face side of 
the liquid crystal display module MDL and is a front face side 
of the information processing device, a generation of EMI 
(electromagnetic interference ) noise from this face generates 
a large problem in a use environment for external equipments. 
For this reason, in this constitution example, the front face 
layer LI of the conductor portion FML is coated as far as 
possible by the solid or mesh pattern ERH of the direct current 
power source. 

[0105] Fig. 29 is an explanatory view of a conductor pattern 
of the multilayer wiring portion , wherein (a) shows a plan 
view showing a front face conductor layer pattern constitution 
of the multilayer wiring portion FML portion existing in one 
part of Fig. 2 1(b), and (b) an enlarged view of- one part of the 
interface circuit substrate PCB of Fig. 25(c). 
[0106] A mesh MESH comprises many holes, of about 300 //m, 
perforated in the front face conductor layer Ll, and this mesh 
pattern ERH is coated almost over the whole face except the 
through-hole VIA and a portion of the capacitor CHD component. 
[0107] «Interface Circuit Substrate PCB» Fig. 31 is an 
explanatory view of the interface circuit substrate having a 
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controller section and a power source section^ wherein (a) 
shows a back face (lower face) view, (b) a partial front 
transverse side view of a mounted hybrid integrated circuit 
HI, and (c) a front (upper face) view. 

[0108] In this constitution example, as the interface circuit 
substrate PCB (hereunder, referred to also merely as substrate 
PCB) , there was adopted a multilayer print substrate comprising 
a glass epoxy material. Incidentally, although it is possible 
to use also the multilayer flexible substrate, since the 
bending structure was not adopted in this portion, it was made 
the multilayer print substrate whose price was relatively low. 
[0109 ] Electronic components are wholly mounted to a lower face 
side, of the substrate PCB, which is a back face side seen from 
the information processing device side. As for a display 
control device, one integrated circuit element TCOM is disposed 
on the substrate. This integrated circuit element TCOM is not 
accommodated in a package, and is directly Ball-Grid- 
Array-mounted on the circuit substrate PCB. 
[0110] The interface connector CTl is located in an approximate 
center of the substrate PCB, and additionally there are mounted 
plural resistors, capacitors, circuit components EMI for 
removing the high frequency noise, and so forth. 
[0111] The hybrid integrated circuit HI is constituted by 
hybrid-integrating one part of the circuit and mounting plural 
integrated circuits and electronic components mainly for 
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forming a supply power source to an upper face and a lower face 
of the small circuit substrate, and is mounted on the interface 
circuit substrate PCB by one. 

[0112 ] Further, for an electric connection between the flexible 
substrate FPCl that is a gate driver substrate and the interface 
circuit substrate PCB through the electric connection means 
JNl, in this constitution there is used the connector CT3 . 
[0113] Fig. 32 corresponds to a sectional view at A - A' line 
of Fig. 5, Fig-33 a sectional view at line B - B' of the same. 
Fig. 34 a sectional view at line C - C of the same, and Fig. 35 
a sectional view at line D - D' of the same. 
[0114] As shown in Fig. 32, in a case of being seen from a 
direction perpendicular to the substrates SUBl and SUB2 
constituting the liquid crystal display element PNL, the 
interface circuit substrate PCB is superposed with the liquid 
crystal display element PNL, and disposed in an underside of 
the lower face of SUBl. Further, as to the flexible substrate 
FPCl for the gate driver, its one end is directly electrically 
and mechanically connected to the substrate SUBl of the liquid 
crystal display element PNL, and its approximately whole width 
is superposed on the interface circuit substrate PCB without 
being bent different from the drain side. 

[0115] In this manner, by partially superposing the interface 
circuit substrate PCB with the substrate SUB 1 of the liquid 
crystal display element PNL and additionally disposing the 



46 



circuit substrate FPCl for the gate driver while being 
superposed on the interface circuit substrate PCB^ a width 
and an area of the frame portion can be reduced, and it is 
possible to reduce external shape sizes of the liquid crystal 
display element and the information processing device, such 
as a personal computer and a word processor, in which this 
liquid crystal display element has been incorporated as the 
display part. 

[0116] The liquid crystal display element PNL and the shield 
case SHD are fixed by providing the spacer SPC such as resin 
between the shield case and the underside substrate SUBl of 
the liquid crystal display element PISTL and interposing the 
double-coated adhesive tapes BAT above and below the spacer. 
[0117] In the shield case SHD, plural openings HOLS are 
perforated in its longitudinal direction, and they are engaged 
with protrusions SPC2-P formed in the above spacer SPC, thereby 
preventing a shift of the spacer SPC. 

[0118] «Liquid Crystal Display Element With Drive Circuit 
Substrate ABS» As shown in Fig .33, the flexible substrate FPC2 
for the drain driver is bent and bonded to a side opposite to 
a pattern formation face of the substrate SUBl . The polarizing 
plates POLl and POL2 exist slightly (about 1 mm) outside an 
effective display region AR and, while being spaced therefrom 
by about 1 to 2 mm, there is located an end part of FPC2 . 
[0119] A distance from an end of the substrate SUBl to a tip 



47 



of a protrusion of the bent part of FPC2 is as small as about 
1 nrai/ so that a compact mounting becomes possible. Accordingly, 
in this constitution example, a distance from the effective 
display region AR to the tip of the protrusion of the bent part 
of FPC2 became about 7.5 mm. 

[0120] Fig. 28 is a perspective view explaining a 
bending/mounting method of the multilayer flexible substrate. 
For the connection of the flexible substrate FPC2 for the drain 
driver and the flexible substrate FPCl for the gate driver, 
as a joiner there is used the connection terminal (here, flat 
connector) CT4 provided in a tip part of the convex part JT2 
comprising the flexible substrate monolithic with FPC2. 
[0121] The connection teinn[iinal CT4 is provided in a front face 
side of the convex part JT2, and the fact is as mentioned before 
that, after having been first bent in the BENTl direction about 
a line BTL, it is bent in the BENT2 direction and connected 
to the connector CT2 of the interface substrate PCB (refer to 
Fig. 34). Incidentally, a fixation of FPC2 and the substrate 
SUBl is performed by interposing the double-coated adhesive 
tape between the FPC2 and the substrate SUBl. 
[0122] «Rubber Cushion GC» As shown in Fig. 4 and Fig. 3 2 to 
Fig. 35, the rubber cushion GC is interposed between the 
reflection sheet disposed in a lower face of the light 
conducting body GLB and the mold case MCA and, by utilizing 
its elasticity, the light conducting body GLB and the liquid 



48 

3 



crystal display element PNL are fixed between the shield case 
SHD and the mold case MCA. Incidentally, this rubber cushion 
GC is disposed around the light conducting body GLB, but 
alternatively it may be interposed only in a portion in which 
the pawl NL formed in the shield case SHD engages with the mold 
case MCA, 

[ 0123 ] The adhesive material or the double-coated adhesive tape 
is affixed to at least one face of the rubber cushion GC, and 
fixes , under a state of being annexed to one of the light 
conducting body GLB and the mold case MCA, the other. 
[0124] «Backlight BL» As shown in Fig.32, the backlight BL 
is composed of the light conduction body GLB, an optical sheet 
member comprising the diffusion sheet SPS and the prism sheet 
PRS which are disposed on an upper face of the light conducting 
body, the reflection sheet RFS provided in a lower face of the 
light conducting body GLB, the linear light source (cold 
cathode fluorescent tube) LP provided along one end face of 
the light conducting body GLB, and the light source reflection 
plate LS. Each of these members is accommodated in a concave 
part of the mold case MCA. 

[0125] The light source reflection plate LS is provided above 
the linear light source LP along its longitudinal direction, 
and fixed to an edge (above the prism sheet PRS) of the light 
conducting body GLB and an edge of the mold case MCA by the 
double-coated adhesive tape BAT. 
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[0126] Incidentally^ in the constitution example, the 
reflection sheet RFS provided in the lower face of the light 
conducting body GLB is extended to a lower position of the 
linear light source LP, and this extended portion RFS-E is made 
a lower side light source reflection plate • However, this 
lower side light source reflection plate is not always 
necessary, and it suffices if an inner face of the mold case 
MCA is light reflective (mirror face or white) . Further, there 
is no necessity to provide the reflection plate to an inner 
wall side of a side opposite to the light conducting body GLB 
of the linear light source LP because, even if the light from 
the linear light source LP is reflected, almost of the reflected 
light is interrupted by the linear light source and thus is 
not utilized. However, in a case where a spacing between the 
linear light source LP and the reflection plate LS or a lower 
face of the mold case MCA becomes large, if an inner wall 
(including a bottom face) of the mold case MCA is made light 
reflective (mirror face or white), a light utilization rate 
can be improved. 

[0127] Fig. 14 is a front view of the backlight BL (liquid 
crystal display element PNL side) , Fig. 15 a front view in which 
the prism sheet PRS and the diffusion sheet SRS have been 
detached from the backlight of Fig. 14, and Fig. 16 a front view, 
similar to Fig. 15, showing other constitution example. 
[0128] The lamp cable LPC (LPCl, LPC2) of the cold cathode 
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fluorescent tube, that is the linear light source LP, is wired 
in a side face of the liquid crystal display element PNL and 
supplied with an electricity from an inverter power source 
substrate not shown in the drawing through the lamp connector 
LCT. Incidentally, GB is a rubber bush holding the lamp cable 
LPC. 

[0129] «Dif fusion Sheet SPS» The diffusion sheet SPS is 
mounted on the light conducting body GLB, and diffuses the light 
going out of the upper face of the light conducting body GLB, 
thereby uniformly illuminating the liquid crystal display 
element PNL. 

[0130] «Prism Sheet PRS» In this constitution example, the 
prism sheet PRS comprises two sheets, is mounted on the 
diffusion sheet SPS, and therein two prism sheets, each of whose 
lower face is a smooth face and each of whose upper face becomes 
a prism face, are superposed such that their prism grooves 
intersect perpendicularly- This prism sheet PRS condenses the 
light from the diffusion sheet SPS to a direction of the liquid 
crystal display element PNL, thereby improving the brightness 
of the backlight BL. As a result, it is possible to reduce 
an electric power consumption of the baclclight, and malce the 
liquid crystal display module a small and light weight one. 
[0131] In each one side end part of each of the diffusion sheet 
SPS and the prism sheet PRS, fixing small holes SLV whose 
positions coincide at a providing time of the sheets are 
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provided two by two, pin-like convex parts MPN are formed in 
corresponding one side end part of the mold case MCA, and a 
positional alignment is performed by engaging both through a 
sleeve SLV. The sleeve SLV comprises an elastic body such as 
silicone rubber for instance, and its inner diameter is made 
smaller than an outer diameter of the convex part MPN, thereby 
preventing a dropping. 

[0132] Incidentally, as shown in Fig. 18, a more accurate 
positional alignment can be performed by position-aligning by 
inserting, in a side of a side opposite to the linear light 
source LP, the small holes provided in the diffusion sheet SPS 
and the prism sheet PRS to the pin-like convex part MPN 
monolithically provided in one side end part of the mold case 
MCA. 

[0133] In an underside of the flexible substrate FPCl of the 
gate side, since the convex part MPN exists in a position where 
it does not overlap in plane with the circuit substrate PCB, 
a thickness of the liquid crystal display module is not 
increased. 

[0134] «Mold Case MCA» Fig. 17 is an explanatory view of the 
mold case MCA, and Fig. 18 enlarged views of an A part, a B part, 
a C part, and a D part of Fig. 17. The mold case MCA, that is 
the underside case foimed by a mold molding, is a backlight 
accommodation case holding the cold cathode fluorescent tube 
LP, the lamp cable LPC, the light conducting body GLB and the 
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like, and made from a synthetic resin by a monolithic molding 
with one mold. 

[0135] This mold case MCA is closely united with the metal-made 
shield case SHD by actions of each f ixing member and the elastic 
body, and can improve a resistance to vibration and a resistance 
to thermal shock of the liquid crystal display module MDL, 
thereby increasing the reliability. 

[0136] In a bottom face of the mold case MCA, a large opening 
MO occupying an area larger than a half of the bottom face is 
formed in a center portion excluding a peripheral frame-like 
portion. By this, after an assembly of the mold case NCA, the 
bottom face of the mold case MCA can be prevented from expanding 
by a force exerted on the bottom face of the mold case MCA in 
a vertical direction from its upper face to lower face owing 
to an action of the rubber cushion GC between the backlight 
BL and the mold case MCA, and an increase in maximum thickness 
is suppressed, so that a thinning and a reduction in weight 
of the liquid crystal display module MDL become possible. 
[0137] MCL in Fig. 17 is a notch (including a notch for 
connecting the connector CTl ) provided in the mold case MCA 
in a place corresponding to a mounting part of a heat generation 
component (power source circuit DC - DC converter DD shown in 
Fig. 12 and Fig. 31, and so forth )of the interface circuit 
substrate PCB. 

[0138] In this manner, by providing the notch without covering 
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a heat generation part on the circuit substrate PCB by the mold 
case, a heat radiation ability of the heat generation part of 
the interface circuit substrate PCB can be improved- Besides 
this, also the integrated circuit TCON for display control 
is considered to be the heat generation component, and the mold 
case MCA above this may be notched. 

[0139] MHs in Fig . 1 7 are the four attachment holes for attaching 
the liquid crystal display module MDL to the application device 
such as a personal computer. Also in the shield case SHD, there 
is formed the attachment hole HLD coinciding with the 
attachment hole MH of the mold case MCA, and it is fixed and 
mounted to the application device by using a screw and the like. 
[0140] MB in Fig- 17 and Fig. 18 is a folding part of the light 
conducting body GLB, and PJ a positioning part. MCI to 4 are 
accommodation parts of the lamp cable LPCl, 2. 
[0141] «Accommodation of Light Conducting Body to Mold Case 
MCA» Fig. 19 is an explanatory view of an accommodation part 
of the light conducting body GLB to the mold case MCA, wherein 
(a) shows a main part plan view, (b) a conventional structure 
of a corner part of (a) , and (c) a structure of this constitution 
example of the corner part- 

[0142] As shown in Fig-19(a), in each of the four corner parts 
of the light conducting body GLB, there is provided a chamfered 
linear slant part and, correspondingly to this slant part, 
there is formed the linear slant positioning part PJ also in 
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mold case MCA. Hitherto, as shown in (b), since the corner 
part is a right angle, it is weak against a force F in a side 
direction (y direction) of the light conducting body GLB, so 
that there has been the fact that the light conducting body 
GLB that is a heavy component damages the positioning part PJ 
by a vibration or an impact. 

[0143] In this constitution example, as shown in Fig. 19(c), 
by the fact that the light conducting body GLB and the 
positioning part PJ have been made the slant shapes, the force 
applied to the positioning part PJ is dispersed to two 
directions fx and fy, and thus the damage of the positioning 
part PJ can be prevented, so that the reliability is improved. 
[0144] «Dispositions of Cold Cathode Fluorescent Tube LP and 
Light Source Reflection Plate LS» As shown in Fig. 19 (a), in 
an upper part of the linear light source (cold cathode 
fluorescent tube) LP, the light source reflection plate LS is 
fixed by using the double-coated adhesive tape while bridging 
the light conducting body GLB and the mold case MCA. A 
sectional structure of this portion is shown in Fig. 28. 
[0145] As shown in Fig. 32, the cold cathode fluorescent tube 
LP that is the linear light source is provided while adjoining 
one end face of the light conducting body GLB and, above it, 
the light source reflection plate LS is fixed by the 
double-coated adhesive tape BAT. 

[0146] In Fig. 14 to Fig. 17, the cold cathode fluorescent tube 
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LP constituting the backlight BL is disposed in the long-side 
side of the liquid crystal display module MDL and below a 
display region. That is, as shown in Fig. 42 and Fig. 43, when 
mounted to the information processing device such as a personal 
computer or a word processor, it follows that the cold cathode 
fluorescent tube LP exists below the long side of a display 
part. The example shown in Fig. 14 and Fig. 15 is a case where 
an inverter IV is disposed in an inverter accommodation part 
MI within the display part, and the lamp cable LPCl is wired 
along two sides in left of and above the liquid crystal display 
module MDL and the lamp cable LPC2 is wired along right one 
side. On the other hand, in the example shown in Fig. 16, there 
is shown a case where the inverter IV is disposed within a 
keyboard, and the lamp cable LPCl is wired along three sides 
in left and right of and above the liquid crystal display module 
MDL, and both the lamp cables LPCl and LPC2 go out from 
lower-right . 

[0147] In this manner, by disposing the cold cathode 
fluorescent tube LP below the display part of the liquid crystal 
display module MDL, even in a case where the inverter IV is 
disposed in a keyboard part as shown in Fig. 43, a length of 
the high- voltage side lamp cable LPC2 of the cold cathode 
fluorescent tube LP can be shortened, an impedance bringing 
about a generation of noise and a change in wavefoirm can be 
reduced, and a starting ability of the cold cathode fluorescent 
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tube LP can be improved. Incidentally, in a case where the 
inverter IV is disposed in the keyboard side, a width of the 
display part can be more reduced. Additionally, by disposing 
the cold cathode fluorescent tube LP below the display part, 
an impact by an opening/closing of the display part is relieved, 
and the reliability is improved. And, since a center of the 
display face of the liquid crystal display element PNL is 
shifted upward, there is also an advantage that it is possible 
to prevent the fact that user's hands operating the keyboard 
make it difficult to see a lower part of a display screen. 
[0148] In the above constitution, although. the cold cathode 
fluorescent tube LP was disposed in an underside of the long 
side of the liquid crystal display element PNL, it is needless 
to say that it can be provided also in an upside of the long 
side or a short-side side. 

[0149] Fig. 36 is a block diagram explaining the liquid crystal 
display element PNL and a circuit constitution of a drive 
circuit and the like disposed in outer periphery parts of the 
liquid crystal display element. In this constitution, the 
drain driver section 103 is disposed only in the underside of 
the thin film transistor (TFT) type liquid crystal display 
element PNL (TFT - LCD), and the gate driver section 104, the 
controller section 101 and the power source section 102 are 
disposed in the side face part of the liquid crystal display 
element of the XGA specification composed of 800 x 600 pixels. 
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[0150] The drain driver section 103 is mounted by bending the 
aforesaid multilayer flexible substrate. The interface 
substrate PCB to which the controller section 101 and the power 
source section 102 have been mounted is disposed to a back face 
of the gate driver section 104 disposed in the outer periphery 
part of the short side of the liquid crystal display element 
PNL. This is because there is a restriction in lateral width 
of the information processing device and it is necessary to 
reduce also a width of the liquid crystal display module MDL 
constituting the display part as far as possible. 
[0151] As shown in Fig. 37/ the thin film transistor TFT is 
disposed in an intersection region between adjoining two drain 
signal lines DL and adjoining two gate signal lines GL . A drain 
electrode and a gate electrode of the thin film transistor TFT 
are connected respectively to the drain signal line DL and the 
gate signal line GL. 

[0152] Since a source electrode of the thin film transistor 
TFT is connected to a pixel electrode and a liquid crystal layer 
is provided between the pixel electrode and a common electrode, 
a liquid crystal capacity (C^c) is equivalently connected 
between the liquid crystal layer and the source electrode of 
the thin film transistor TFT. The thin film transistor TFT 
conducts if a positive bias voltage is applied to the gate 
electrode, and becomes non-conductive if a negative bias 
voltage is applied. Further, a holding capacity C ^^^j is 
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connected between the source electrode of the thin film 
transistor TFT and the gate signal line of a front line, 
[0153] Incidentally, since the source electrode and the drain 
electrode are ones determined originally by a bias polarity 
between them and, in this liquid crystal display unit, that 
polarity is reversed during an operation, it should be 
understood that the source electrode and the drain electrode 
are replaced during the operation. However, for convenience 's 
sake, in the following explanation, it is explained with one 
being fixed to the source electrode and the other to the drain 
electrode . 

[0154] Fig. 40 is a bloclc diagram showing a schematic 
constitution of each of drivers (a drain driver, a gate driver 
and a common driver) of the liquid crystal display element, 
and a flow of a signal. A display control element 201 and a 
buffer circuit 210 are provided in the controller section 101 
shown in Fig. 36, a drain driver 211 is provided in the drain 
driver section 103 shown in Fig. 36, and a gate driver 2 06 is 
provided in the gate driver section 104 of Fig. 36. 
[0155] The drain driver 211 is composed of a data latch section 
of display data and an output voltage generation circuit. 
Further, a gradation reference voltage formation section 208, 
a multiplexer 209, a common voltage formation section 202, a 
conmon driver 203, a level shift circuit 207, a gate-on voltage 
formation section 204, a gate-off voltage formation section 
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205 and a DC - DC converter 212 are provided in the power source 
section 102 shown in Fig. 36. 

[0156] Fig. 3 9 is a diagram of a common voltage^ a drain voltage 
and a gate voltage, and their waveforms, wherein the drain 
waveform shows a waveform at a black display time. 
[0157] Fig. 38 is an explanatory diagram of flows of a display 
data and a clock signal with respect to the gate driver 206 
and the drain driver 211. Further, Fig. 41 is a timing diagram 
showing display data inputted to the display control device 
201 from the main body computer (host) and signals outputted 
to the drain driver and the gate driver from the display control 
device 201. 

[0158] The display control device 201 receives control signals 
(a clock signal, a display timing signal and a synchronizing 
signal) from the main boy computer, generates a clock Dl (CLl ) , 
a shift clock D2 (CL2) and the display data as control signals 
to the drain driver 211, and simultaneously generates a frame 
start indication signal FLM, a clock G (CL3) and the display 
data as control signals to the gate driver 206. 
[0159] Further, a carry output in a foregoing stage of the drain 
driver 211 becomes a carry input of the drain driver 211 in 
a next stage as it is . 

[0160] As apparent from Fig. 41, the shifting clock signal D2 
{CL2) of the drain driver is the same as frequencies of a clock 
signal (DCLK) inputted from the main body computer and the 



60 



display data, and becomes a high frequency of about 40 MHz in 
the XGA display element, so that an EMI countermeasure becomes 
important . 

[0161] «Information Processing Device in which Liquid Crystal 
Display Module MDL has been Mounted» Fig. 42 and Fig. 43 are 
perspective views of a note type personal computer or word 
processor in each of which the liquid crystal display module 
MDL has been respectively mounted. As mentioned before. 
Fig. 42 shows the case where the inverter IV has been disposed 
in the display part, i.e., the inverter accommodation part MI 
(refer to Fig. 14 and Fig. 17) of the liquid crystal display 
module MDL, and Fig. 43 the case where it has been disposed in 
the keyboard part. 

[0162] A signal from the information processing device first 
goes to the display control integrated circuit element TCON 
from the connector located in the approximate center of the 
left side interface substrate PCB, and the display data which 
has been data-converted here flows to the peripheral circuit 
for the drain driver. In this manner, by using the COG system 
and the multilayer flexible substrate, a restriction in lateral 
width external shape of the information processing device can 
be solved, and an information processing device which is small 
in size and whose electric power consumption is low can be 
provided . 

[0163] «Plane and Sectional Constitutions near Driving IC 
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Chip Mounting Part» Fig. 25 is a main part enlarged view showing 
a state in which the driving IC has been mounted on the underside 
substrate SUBl of the liquid crystal display element PNL. 
Fig. 2 6 is a main part plan view of a mounting part periphery 
of the drain driving IC of the underside substrate SUBl of the 
liquid crystal display element and a cut line CTl vicinity of 
the underside substrate, and Fig. 27 sectional views along A 
- A' line, B - B' line and C -C ' line of Fig. 21. In Fig. 25, 
although the upside substrate SUB2 is shown by a one-dot chain 
line, it is located above the underside substrate SUBl while 
overlapping, and seals a liquid crystal LC by a seal pattern 
SL while including the effective display region AR. 
[0164] The electrode COM on the substrate SUBl is a wiring for 
electrically connecting to a common electrode pattern of the 
substrate SUB2 side through the conductive beads, the silver 
paste and the like. A wiring DTM (or GTM) is one supplying 
an output signal from the driving IC to a wiring within the 
effective display part AR. The input wiring Td is one supplying 
an input signal to the driving IC. As to the anisotropic 
conductive film ACF, there are bonded separately the elongate 
shape ACF2 in common with plural driving IC portions arranged 
in one row, and the elongate shape ACFl in common with an input 
wiring pattern portion to the above plural driving ICs. 
[0165] Although shown also in Fig. 30, it is adapted such that 
passivation films (protective films) PSVl, PSV2 coat the wiring 
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part as far as possible in order to prevent an electrolytic 
corrosion, and an exposed portion is covered by the anisotropic 
conductive film ACFl. 

[0166] Additionally, epoxy resin or silicone resin SIL is 
filled around side faces of the driving IC (refer to Fig. 30), 
so that the protection is made multiple. 

[0167] In Fig. 39/ a gate-on level waveform (direct current) 
and a gate-off level waveform change between -9 V to -14 V, 
and the gate is made ON at 10 V. A drain waveform (black display 
time) and a common voltage V^^j^^ waveform change between about 
0 V to 3 V. For example, in order to change the drain waveform 
of the black level for every one horizontal period (1 H), a 
logical inversion is performed one bit by one bit in a logical 
processing circuit, and an input to the drain driver is 
performed. The off -level waveform of the gate operates in an 
amplitude and a transfer which are approximately similar to 
the common voltage ^^om' 

[0168] Fig. 38 is an explanatory diagram of flows of the display 
data and the clock signal with respect to the gate driver 104 
and the drain driver 103. As mentioned before, the display 
control device 101 receives the control signals (the clock 
signal, the display timing signal and the synchronizing signal) 
from the main boy computer, generates the clock Dl (CLl), the 
shift clock D2 (CL2 ) and the display data as the control signals 
to the drain driver 103 , and simultaneously generates the frame 
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start indication signal FLM, the clock G (CL3) and the display 
data as the control signals to the gate driver 104. 
[0169] Further, the carry output in the foregoing stage of the 
drain driver 103 becomes the carry input of the drain driver 
in the next stage as it is . 

[0170] In the above, the invention was concretely explained 
on the basis of the embodiment of the invention, but it is 
needless to say that the invention is not one limited to the 
above embodiment, and various modifications are possible 
within a scope not deviating from its gist. For example, 
although the above embodiment was explained as one in which 
the invention was applied to the active matrix system liquid 
crystal display unit, the invention can be similarly applied 
also to a simple matrix system or other system liquid crystal 
display unit and, further, can be similarly applied also to 
one in which the conventional TCP is used without being limited 
to the flip chip system in which the drive IC is mounted directly 
on the substrate. 
[0171] 

[Advantage of the Invention] As explained above, according to 
the invention, since the connection part between the interface 
substrate and the flexible substrate of the drain side becomes 
approximately the same face as the flexible substrate, such 
an overlap of the flexible substrate FPC2 of the drain side 
as explained in the prior art becomes null, so that the 
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thickness of the whole liquid crystal display unit is reduced 
correspondingly and thus the thinning can be promoted. 
[Brief Description of the Drawings] 

[Fig.l] It is a main part plan view schematically explaining 
a constitution of a flexible substrate of a drain side, for 
explaining one embodiment of a liquid crystal display unit 
according to the invention. 

[Fig. 2] It is a main part sectional view schematically 
explaining a state in which the flexible substrate of the drain 
side shown in Fig.l has been connected to an interface 
substrate. 

[Fig. 3] It is a developed perspective view showing a state 
before a liquid crystal display element is covered by an upside 
case constituting a housing of the liquid crystal display unit. 
[Fig. 4] It is a developed perspective view showing a state 
before the upside case shown in Fig. 3, an illuminating light 
source ( backlight ) to be laminated to a lower face of the liquid 
crystal display element and various optical films are 
accommodated in an underside case and it is fixed to the upside 
case . 

[Fig. 5] It is an assembly completion view of the liquid crystal 
display unit (liquid crystal display module), and includes a 
front view seen from a front face side (i.e., liquid crystal 
display element PNL side) of the liquid crystal display element 
PNL, and each side view. 
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[Fig. 6] It is an explanatory view of a back face of the liquid 
crystal display module of Fig. 5 and an interface substrate 
mounted to its side face . 

[Fig. 7] It is a main part plan view explaining dispositions 
of a gate side flexible substrate FPCl and a drain side flexible 
substrate FPC2 . 

[Fig. 8] It is a developed perspective view explaining a whole 
constitution of other example of the liquid crystal display 
unit according to the invention. 

[Fig.9 ] It is an assembly completion view of the liquid crystal 
display module, and includes a front view seen from the front 
face side of the liquid crystal display element, a front side 
view, a right side view and a left side view. 
[Fig. 10 ] It is an assembly completion view of the liquid crystal 
display module, and is a back face view seen from a back face 
side of the liquid crystal display element. 

[Fig. 11] It is a front view of the liquid crystal display 
element with a drive circuit substrate, in which the gate side 
flexible substrate and the drain side flexible substrate before 
being bent have been mounted to an outer periphery part of the 
liquid crystal display element. 

[Fig. 12] It is a back face view of the liquid crystal display 
element with the drive circuit substrate of Fig. 6, in which 
an interface circuit substrate has been mounted. 
[Fig. 13] It is a back face view showing a state in which, after 
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the flexible substrate and the interface circuit substrate have 
been mounted with a shield case SHD being placed below, the 
liquid crystal display element is accommodated to the shield 
case by bending the flexible substrate. 

[Fig. 14] It is an explanatory view of a front face and a front 
side face of the backlight. 

[Fig. 15] It is an explanatory view of the front face and the 
front side face, in each of which a prism sheet and a diffusion 
sheet have been detached from the baclclight of Fig. 14. 
[Fig. 16] It is an explanatory view, similar to Fig. 15, of a 
front face and a front side face showing other constitution 
example of the baclclight. 

[Fig. 17] It is an explanatory view of an underside case (mold 
case) . 

[Fig. 18] It is an enlarged explanatory view of a corner part 
of the mold case in Fig. 13. 

[Fig. 19 ] It is a view explaining an attachment of a light source 
reflection plate in an accommodation part to the mold case MCA 
of a light conducting body GLB. 

[Fig. 20] It is an explanatory view of a providing state of the 
reflection plate of a linear light source. 

[Fig. 21] It is an explanatory view of the multilayer flexible 
substrate FPC2 driving a drain driver. 

[Fig. 22] It is an explanatory view of a mounting portion of 
the multilayer flexible substrate FPC2 . 
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[Fig. 23] It is an explanatory view of a multilayer flexible 
substrate driving a gate driver. 

[Fig. 24] It is a wiring diagram showing a connection relation 
between a signal wiring within the multilayer flexible 
substrate and an input signal to a driving IC on an underside 
substrate. 

[Fig. 25] It is an explanatory view ^of a state in which the 
driving IC has been mounted on the underside substrate of the 
liquid crystal display element. 

[ Fig .26] It is a main part plan view of a mounting part periphery 
of the drain driving IC of the underside substrate of the liquid 
crystal display element and a cut line CTl vicinity of the 
underside substrate. 

[Fig. 27] It includes sectional views at A - A', B - B' and C 
- C lines of Fig. 21. 

[Fig. 28] It is a perspective view showing a bending /mounting 

method of the multilayer flexible substrate and a connection 

part to other multilayer flexible substrate. 

[Fig. 29] It is a partially enlarged view of a front face 

conductor layer of the multilayer flexible substrate FPC and 

an interface circuit substrate shown in Fig. 31. 

[Fig. 30] It is a sectional view at A - A' line of Fig. 25. 

[Fig. 31] It is an explanatory view of the interface circuit 

substrate PCB. 

[Fig. 32] It is a sectional view at A - A' line of Fig. 5. 
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[Fig. 33] It is a sectional view at B - B' line of Fig, 5. 
[Fig. 34] It is a sectional view at C - C line of Fig. 5. 
[Fig. 35] It is a sectional view at D - D' line of Fig. 5. 
[Fig. 36] It is a block diagram explaining the liquid crystal 
display element PNL and a circuit constitution of a drive 
circuit and the like disposed in outer periphery parts of the 
liquid crystal display element. 

[Fig. 37] It is a block diagram showing an equivalent circuit 
of the liquid crystal display module. 

[Fig. 38] It is an explanatory diagram of flows of a display 
data and a clock signal with respect to a gate driver and a 
drain driver. 

[Fig. 39] It is a diagram of a common voltage, a drain voltage 
and a gate voltage, and their waveforms. 

[Fig. 40] It is a block diagram showing a schematic constitution 
of each of drivers (the drain driver, the gate driver and a 
common driver) of the liquid crystal display element and a flow 
of a signal. 

[Fig. 41] It is a timing diagram showing display data inputted 
to a display control device from a main body computer (host) 
and signals outputted to the drain driver and the gate driver 
from a display control device. 

[Fig. 42] It is a perspective view of a note type personal 
computer or word processor in which the liquid crystal display 
module has been mounted. 
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[Fig. 43] It is a perspective view of other note type personal 
computer or word processor in which the liquid crystal display 
module has been mounted. 

[Fig. 44] It is a main part plan view schematically explaining 
a constitution of a flexible substrate of a drain side 
constituting a conventional liquid crystal display unit. 
[Fig. 45] It is a main part sectional view schematically 
explaining a state in which the flexible substrate of the drain 
side shown in Fig. 44 has been connected to an interface 
substrate. 

[Description of Signs] 

FPC2 flexible substrate of a drain side 

FSL wiring portion of a drive IC 

JT2 convex part 

CT4 connection terminal 

SUBl lower substrate constituting a liquid crystal display 
element 

SUB2 upper substrate constituting the liquid crystal display 
element 

POLl, P0L2 polarizing plate 

IC drive IC 

CHD chip component 

BNTL bending line 
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FIG. 21 

(1) J PART 

(2) E PART 

FIG. 9 

(1) DIAGONAL 12,1 INCHES TFT-LCD 

(2) 800 X 3 X 600 DOTS 

(3) PIXEL SIZE 307.5 m SQUARE 

FIG. 17 and Fig. 18 

(1) A PART 

(2) C PART 

(3) D PART 

(4) B PART 

FIG. 24 

(1) FPC SIDE 

(2) SUBl SIDE 

(3) CARRY SIGNAL 

(4) R (DOO - DOS) DATA 

(5) G (DIO - D15) DATA 

(6) B (D20 - D25) DATA 

( 7 ) 3.3 VOLTS ( 5 VOLTS ) 

(8) CLOCK LINE 

(9) DATA LINE 
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(10) GRADATION REFERENCE POWER SOURCE LINE 

(11) POWER SOURCE VOLTAGE LINE 

FIG-27 

(1) A - A' SECTIONAL VIEW 

(2) B - B' SECTIONAL VIEW 

( 3 ) C - C ' SECTIONAL VIEW 

(4) D PART 

(5) E PART 

FIG. 30 

(1) (ADHESIVE) 

(2) (BASE FILM) 

(3) (OUTPUT TERMINAL) 

( 4 ) ( BUMP ) 

(5) (ANISOTROPIC CONDUCTIVE FILM) 

(6) (ANISPTROPIC CONDUCTIVE FILM) 

(7) (COPPER PATTERN) 

(8) (GOLD PLATING) 

FIG. 36 

102 POWER SOURCE SECTION 
101 CONTROLLER SECTION 
104 GATE DRIVER SECTION 
ICi GATE DRIVER 
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ICi DRAIN DRIVER 

103 DRAIN DRIVER SECTION 

(1) HOST 

(2) 12.1 INCHES 

(3) 800 X 3 X 600 DOTS 

FIG. 37 

102 POWER SOURCE SECTION 
101 CONTROLLER SECTION 

104 GATE DRIVER SECTION 

103 DRAIN DRIVER SECTION 
(1) HOST 

FIG. 41 

(1) SIGNAL FROM MAIN BODY SIDE 

(2) CLOCK 

(3) HORIZONTAL SYNCHRONIZING SIGNAL 

(4) DISPLAY TIMING SIGNAL 

(5) DISPLAY DATA 

(6) EFFECTIVE DISPLAY DATA 

(7) OUTPUT TO DRAIN DRTVl^T? 

(8) CLOCK Dl 

(9) CLOCK D2 

(10) DRAIN DATA BUS 

(11) EFFECTIVE DISPLAY DATA 
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(12) STGNAL FROM MAIN BODY SIDE 

(13) VERTICAL SYNCHRONIZING SIGNAL 

(14) HORIZONTAL SYNCHRONIZING SIGNAL 

(15) DISPLAY TIMING SIGNAL 

(16) VERTICAL FLYBACK PERIOD 

(17) 1ST DISPLAY LINE 

(18) OUTPUT TO GATE DRIVER 

(19) FRAME START INDICATION SIGNAL 

(20) CLOCK G 

FIG,38 

101 DISPLAY CONTROL DEVICE 
104 GATE DRIVER 
103 DRAIN DRIVER 

(1) DISPLAY DATA 

(2) RED (R) 

(3) GREEN (G) 

(4) BLUE (B) 

(5) CONTROL SIGNAL CLOCK 

(6) DISPLAY TIMING SIGNAL 

(7) SYNCHRONIZING SIGNAL 

(8) 3 VOLTS INPUT 

(9) (5 VOLTS INPUT) 

(10) POWER SOURCE CIRCUIT 

(11) INPUT VOLTAGE 
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(12) DRAIN LINE 

(13) PROPAGATION PATH OF CARRY 

(14) CLOCK 

(15) DATA BUS 

FIG. 39 

(1) GATE-ON LEVEL WAVEFORM (DIRECT CURRENT) 

(2) DRAIN WAVEFORM (BLACK DISPLAY TIME) 

(3) Vcom WAVEFORM 

(4) GATE-OFF LEVEL WAVEFORM 

(5) ELECTRIC POTENTIAL DIFFERENCE APPLIED TO C lc (Pogi WRITING 

TIME) 

(6) ELECTRIC POTENTIAL DIFFERENCE APPLIED TO C lc (Nega WRITING 

TIME) 

(7) Posi WRITING 

(8) Nega WRITING 

FIG. 43 

103 DRAIN DRIVER SECTION 

(1) MDL (LIQUID CRYSTAL DISPLAY MODULE) 

(2) IV (INVERTER POWER SOURCE) 

(3) HOST 

(4) KEYBOARD PART 

(5) FLOW OF SIGNAL 

( 6 ) HINGE 
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(7) CABLE 

(8) HINGE SPACE 

(9) DISPLAY PART CENTER 

(10) SHIFT AMOUNT 

(11) DISPLAY PART 

FIG. 40 

208 GRADATION REFERENCE VOLTAGE FORMATION SECTION 

209 MULTIPLEXER 

211 DRAIN DRIVER 

201 DISPLAY CONTROL DEVICE 

210 BUFFER CIRCUIT 

202 COMMON VOLTAGE FORMATION SECTION 

203 COMMON DRIVER 
207 LEVEL SHIFTER 

204 GATE-ON VOLTAGE FORMATION SECTION 

205 GATE-OFF VOLTAGE FORMATION SECTION 

206 GATE DRIVER 

212 DC - DC CONVERTER 

(1) DISPLAY DATA 

(2) DISPLAY TIMING SYNCHRONIZING SIGNAL 

(3) CLOCK 

(4) ANALOG SIGNAL 

(5) DATA, CLOCK 

(6) POWER SOURCE LINE 
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FIG. 42 

(1) IV (INVERTER POWER SOURCE) 

(2) MDL (LIQUID CRYSTAL DISPLAY MODULE) 

(3) HOST 

(4) KEYBOARD PART 

(5) FLOW OF SIGNAL 

(6) HINGE 

(7) CABLE 

(8) HINGE SPACE 

(9) DISPLAY PART CENTER 

(10) SHIFT AMOUNT 

(11) DISPLAY PART 
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